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ABSTRACT 


This  report  is  a  by-product  of  a  major  research  program  on 
the  social  and  psychological  aspects  of  stress.  Characteristics 
of  the  performance  of  individuals  were  used  to  Dredict  the  same 
dimensions  of  the  products  they  wrote  as  4-man  groups.  The  minimum, 
maximum,  and  average  individuals’  scores  were  correlated  with  the 
group's  score,  for  8  rated  dimensions  of  written  products  and  for 
time  to  solution.  For  ail  groups  in  the  study,  3  dimensions  and  time 
to  solution  ware  highly  predictable  using  more  than  1  of  the  basic 
models;  these  3  dimensions  were  those  which  best  differentiated  the 
3  types  of  tasks  in  the  sample,  olhen  the  task  types  werB  separated 
predictability  of  gr..<up  scores  with  the  3  models  varied  with  task 
type  and  dimensions;  the  minimum  individual's  score  was  generally 
a  better  predictor  of  the  group  scores  than  was  the  maximum  or  average, 
and  this  model  compared  favorably  with  prediction  using  multiple 
linear  regression.  The  concepts  pattern  of  positive  and  negative 
correlations  between  group  scores  and  those  of  the  minimum  individual. 


CHAPTER  I:  INTRODUCTION 


A.  Tha  Problem 

One  of  the  eavly  questions  addressed  by  researchers  in 
social  psychology  concerned  the  comparison  of  the  performance  of  in¬ 
dividuals  with  that  of  groups,  As  research  accumulated,  using  a 
variety  of  "groups,"  "individuals,"  and  methods  of  comparing  the 
two,  it  became  clear  that  the  answer  to  this  apparently  3impln 
question  was  much  more  complex  than  had  originally  been  assumed. 

As  illustrated  by  Lorge,  Fox,  Davitz,  and  Brenner  (1958) 
in  their  review  of  the  literature  in  this  area,  laboratory  studies 
have  generally  been  concerned  with  situations  involving  learning 
and/or  memory;  with  judgment,  estimation,  or  decision-making; 
or  with  problem-solving  tasks.  According  to  a  recent  summary  by 
Davis  (in  press),  when  a  group-individual  difference  occurs  in 
learning  situations,  groups  are  more  likely  than  individuals  to 
produce  a  correct  response,  and  to  do  so  more  quick) y;  they  are 
less  likely  to  make  errors.  Croup  superiority  in  problem-solving 
is  reflected  in  quality  of  solution  and  number  of  errors,  and  lass 
frequently  in  time  to  solution;  however,  in  terms  of  man-hours, 
efficiency  may  be  less  for  groups  than  for  individuals.  In 
judgment  tasks,  the  group  is  generally  more  accurate  than  an  in¬ 
dividual;  this  superiority  can  often  be  accounted  for  by  statistical 
or  probabilistic  factors  rather  than  by  the  facilitating  effects  of 
interaction . 
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Besides  the  wide  variety  of  task  situations  in  the  literature, 
a  second  complicatic  i  is  recognized  by  Lorge,  et.  al . ,  (1058): 
the  "partial  confounding. . .between  task  and  kind  of  group"  (p.  342). 

That  is,  a  particular  type  of  "group"  has  generally  been  used  only 
within  studies  involving  one  of  the  above  task  situations.  Lorge, 
et.  al . ,  summarize  the  various  types  of  these  so-called  "groups"  with 
which  individuals  might  be  compared: 

1.  Interacting,  face-to-face  group,  i.e.,  involving 
group  meeting  and  discussion: 

a.  with  a  tradition  of  working  together  (traditioned) 

b.  with  no  tradition  of  working  together  (ad  hoc) 

2.  Noninteractinq  face-to-face  group,  i.e»,  involving 
physical  meeting,  but  no  discussion: 

a.  with  a  sequel  appraisal  of  group  opinion  (climatized) 

b.  with  a  sequel  appraisal  of  individual  opinion 

(social  climatized) 

3.  Noninteracting  non-face-to-face  group,  i.e.,  involving 
no  meetinq  and  no  discussion: 

a.  averaging  of  individuals'  performances  (statisticized ) 

b.  combining  of  individuals'  performances  (concocted)  (p.  340 

The  "individuals"  with  whom  a  group's  performance  is  compared 
vary  considerably  a3  wall.  The  average  individual  may  fall  short  of 

the  average  group  in  quality  of  output,  while  the  most  able  man  may 

actually  perform  better  alone  than  does  the  best  group.  In  addition, 
recent  appraisals  of  the  literature  on  social  facilitation  and 
inhibition  (Davis,  in  press;  Zajonc,  1965,  1966)  suggest  that  the 
"individual  performance"  of  the  same  person  may  vary  considerably 
when  he  is  isolated,  in  the  presence  of  an  audience,  or  in  the  presence 
of  other  coacting  individuals.  The  direction  of  this  difference  seams 
to  depend  on  the  task.  In  general,  Zajonc  (1965)  suggests  that  per¬ 
formance  of  wall-learned  tasks  is  facilitated  by  the  oresence  of  others. 

(ki  the  other  hand,  the  acquisition  of  habits  and  the  nerformance  of 
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naval  of  barely-learned  tasks  saems  to  ba  impeded  by  audiences  or 
coactors  except  when  these  coactors  provide  cues  to  the  performance 
desired  of  or  by  the  actor. 

A  final  complexity  in  attempts  to  show  superiority  of  either 
the  group  or  the  individual  has  erisen  because  the  early  studies  in 
this  arsa  (for  example,  Gordon,  1923;  Knight,  1921)  often  compared 
individual  performances  with  some  combination  of  thesa  same  individual 
performances  into  a  "group"  performance  (the  "statisticized"  or  "con¬ 
cocted"  group  of  Lorga,  at.  al_. ,  1950).  More  recently  (for  example, 
Shaw,  1932;  Taylor,  8ai:ry  4  F’ock,  1958)  the  tendency  has  bean  to 
compare  individual  performances,  either  separately  or  combined  in 
various  ways,  with  the  output  of  the  same  or  different  individuals 
whan  they  interact  (as  in  "ad  hoc"  or  "traditioned"  groups).  The 
fo-mer  comparisons  frequently  illustrated  mathematical  or  statistical 
principles  (Collins  4  Guetzkow,  1964;  Secord  1  Beckman,  1964).  More 
recently,  Stainer  (1966)  has  suggested  an  idea  to  which  this  discussion 
will  return:  the  latter  type  of  comparison  allows  the  experimenter  to 
evaluate  various  assumptions  obout  group  processes,  or  how  individuals 
combine  their  resources  to  proaucs  a  group  performance.  As  pointed 
out  by  Davi3  (in  press),  the  early  problem  of  individual  versus  group 
superiority  has  evolved  into  the  more  complex  question  of  determining 
the  factors  important  in  group  process. 

9.  Approach  of  the  Present  Research 

Attempts  to  investigate  the  relation: hips  between  individual 
and  group  performances  have,  as  indicated  above,  involved  various 
sort3  of  tasks,  and  many  interpretations  of  "individual"  and  "group." 
The  research  reported  herein  represents  an  attempt  to  produce  generali- 
zable  results  pertinent  to  this  question. 
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This  study  represents  the  junction  of  two  lines  of  research  in 
social  psychology.  The  first  involves  a  set  of  tasks,  and  criteria 
for  thair  evaluation,  which  allow  the  present  research  to  obtain  the 
same  output  measures  for  comparable  tasks.  This  permits  comparison 
of  the  performances  of  an  individual  when  he  is  working  alone,  and 
when  he  is  part  of  a  group.  The  second  is  the  laris  body  of  conceptual 
and  empirical  work  concerned  with  the  prediction  of  group  performance 
from  data  on  individuals.  The  following  sections  will  consider  in 
greater  detail  these  two  bases  for  the  present  investigation. 

Tasks  and  Performance  Criteria 

Among  the  conditions  which  determine  whether  group  effort  will 
be  superior  to  individual  wort',  and  which  foster  various  sort3  of 
combinations  of  individual  contributions,  one  important  variable  is 
the  type  of  task  or  problem  presented  to  the  subjects.  The  relevance 
of  task  type  to  the  individual  versus  group  issue  is  wall  documented 
in  an  integrative  summary  of  this  literature  by  Collins  and  Guetzkow 
(1964),  As  indicated  in  a  theoretical  paper  by  Steiner  (1966),  the 
demands  of  the  task  are  also  related  to  group  productivity  in  that 
they  "determine  whether  a  particular  kind  of  resource.  ,  .is  relevant, 
how  much  of  each  kind  of  resource  is  needed  for  optimal  performance, 
and  how  the  various  relevant  resources  must  be  combined  and  utilized 
in  order  to  produce  the  best  pcjsible  outcome"  (p.  273). 

A  current  program  of  research  (Hackman,  1965a,  1966;  Hackman  & 
Jones,  1965;  Hackman,  Jones  4  McGrath,  1967;  Kent,  1967;  and  Morris, 
1965)  provides  a  task  technology  which  can  be  used  to  advantage  in 
the  present  study.  That  program  began  as  an  attempt  to  develop  a 
taxonomy  of  group  tasku  end  a  methodology  with  which  the  differences 
among  them  might  be  stuuird.  The  tasks  and  performance  criteria 
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developed  in  thj.3  research  program  have  provided  a  convenient  methodology 
for  use  in  the  present  investigation  into  the  individual-group  performance 
question.  Tasks  included  in  the  original  Hackman  scheme  are  intellective, 
rather  than  manipulative  or  motor;  there  are  many  potential  solutions  to 
each  task,  but  the  group  is  required  to  construct  a  single  written 
product.  Although  the  tasks  ware  originally  written  for  performance 
by  groups,  they  are  suitable  for  presentation  to  individuals  as  well. 

Through  factor  analytic  methods,  a  stable  set  of  six  dimensions 
has  been  developed  for  the  description  of  products  generated  in  response 
to  these  tasks.  According  to  Hackman  (1966),  these  dimensions  are: 

designed  to  provide  a  means  whereby  the  common  characteristics 

of  a  heterogeneous  set  of  group  products  (can)  bn  systematically 

assessed  and  compared.  The  dimensions  are: 

1.  Action  orientation.  The  degree  to  which  a  product  states 
or  implies  that  a  specific  or  general  course  of  action 
should  be,  might  be,  or  will  be  followed. 

2.  Length, 

3.  Originality.  The  degree  to  which  the  idsas  and/or  mode 
of  presentation  of  a  product  are  f^esh  and  unusual  as 
cpoosed  to  obvious  and  mundane. 

4.  Outlook.  The  degree  to  which  the  general  point  of  view 
or  tone  c>f  a  product  can  be  characterized  as  "positive" 
or  optimistic  as  opposed  to  "negative"  or  pessimistic. 

5.  Quality  of  presentation,  evaluation  of  the  grammatical, 
rhetorical,  and  literary  qualities  of  the  product. 

6.  Issue  involvement.  The  degree  tu  which  a  product  takes 
or  implies  a  oarticular  point  of  view  regarding  some 
goal,  event,  issue,  value,  or  procedure,  (^p.  24-25.) 

Judges  rate  written  products  on  18  scales,  three  of  whicn  comprise 
these  six  product  dimensions;  thsas  judges  are  blind  to  either  the  task 
which  gavo  rise  to  a  product,  or  the  group  which  pnrformed  the  task. 

The  end  result  of  this  procedure  is  a  eet  of  six  ecorrs  which  describee 
a  product,  and  which  allows  that  product  to  be  compared  meaningfully 
with  products  generated  by  other  individuals  or  groups,  on  the  same  or 
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on  other  tasks  and  even  in  other  research  studies.  Since  the  wide 
variety  and  incomparability  of  the  criteria  of  group  performance  have 
been  a  major  impediment  to  the  integration  of  findings  on  group  pro¬ 
ductivity  to  date  (Hackman,  Janes,  4  McGrath,  196?)  the  use  of  such 
general  or  "task-independent"  dimensions  should  permit  greater  general- 
izability  of  experimental  resuli3  across  studies. 

Two  additional  scales  have  been  used  in  this  program  of  research: 
the  "Croativity"  of  a  product,  and  the  "Adequacy"  with  which  a  product 
fulfills  the  specific  demands  of  a  task.  These  scales  were  originally 
included  as  an  aid  to  interpreting  the  nature  and  size  of  relationships 
between  task  characteristics  and  the  six  general  product  dimensions. 

They  have  been  retained  in  the  present  research  because  they  closely 
resemble  the  most  frequently  used  criteria  for  evaluating  the  effect¬ 
iveness  of  group  interaction,  as  indicated  in  collections  of  tasks  by 
Shaw  (1963)  and  Hackman  (1965b).  Adequacy  and  Creativity,  although  rated 
in  a  manner  similar  to  the  other  scales,  are  "task-dependent"  in  that 
the  judge  must  be  familiar  with  a  task's  requirements  before  he  can 
evaluate  the  adequacy  and  creativity  of  a  response  to  it. 

Tasks  within  the  Hackman  collection  fall  into  three  types 
differentiated  from  one  another  by  process  requirements  and  by  their 
content  or  "mental  materials."  According  to  Hackman  (1966),  "Each 
of  the  three  original  (task)  types  is  seen  as  an  intersection  of  a 
particular  kind  of  process  emphasis  with  a  certain  class  of  'task 
content'"  (p.  60),  (More  specifically,  production  type  tasks  emphasize 
the  process  of  presenting  the  content  of  ideas .  concepts .  or  images. 

In  discussion  tasks,  the  evaluation  of  issues  or  values  takes  precedence, 
while  in  problem-solving  tasks,  the  group  must  explain  or  Instruct  with 


reference  to  specific  overt  actions.  Extensive  research  and  analysis 
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presented  by  Hackman  (1965a)  and  replicated  by  him  (1966)  and  others 
(Kent,  1967)  has  indicated  that  each  task  type  possesses  a  characteristic 
profile  an  the  six  general  dimensions  described  above.  A  large  body 
of  data  exists  relating  (1)  task  tyoe  and  difficulty  level  to  the 
product  dimensions  (Hackman,  1966);  (2)  group  sex  composition  and  task 
type  to  product  dimensions  (Kent,  1967);  and  (3)  task  type  and  difficulty 
level  to  group  interaction  process  variables  (Morri  1955),  However, 
the  performance  of  individuals  on  these  tasks  and  the  relationships 
between  individual  and  group  products  have  not  yet  been  intensively 
studind. 

For  this  reason  the  present  research  was  designed  to  extend 
the  Hackman  methodology  for  the  study  of  group  performance  to  the 
question  of  the  comparison  of  individual  and  group  performance,  and  the 
prediction  of  the  latter  from  the  former.  Product  dimension  scores 
for  an  individual's  products  ars  considered  as  his  "capabilities" 
with  regard  to  a  particular  type  of  tasks  they  are  studied  in  various 
combinations  with  the  "capabilities"  of  other  individuals  in  his  group, 
in  an  attempt  to  predict  the  characteristics  of  thB  products  generated 
when  these  individuals  work  together  on  a  task  quits  similar  to  the 
ones  they  completed  individually.  The  existence  of  standardized 
tasks  of  known  difficulty  level  and  type  thus  permits  the  assessment 
of  individual  performance  on  tasks  highly  similar  to  those  presented 
to  the  group;  at  the  same  time  the  dangers  of  using  the  same  problem 
twice  (Hoffman,  1965)  are  avoided. 

In  essence,  the  present  research  follows  the  strategy  suggested 
oy  Davis  (in  press).’ 

Although  the  use  of  psychological  tests  to  measure 
component  abilities  in  task  performance  is  not  without 
merit,  the  use  of  task  behavior  to  predict  subsequent 
group  tar.k  behavior  results  in  even  bette;:  predictions, 
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and  this  latter  strategy  appears  to  be  the  more 
efficient.  .  .it  should  be  evident  that  a  knowledge 
of  how  individual  persons  attack  a  task  is  insufficient 
to  predict  group  performance  unless  allowance  is  made 
in  the  prediction  process  for  the  socially  induced 
individual  changes.  .  .and/or  the  way  individual  con¬ 
tributions  are  combined  through  interaction. 

That  i3,  the  present  research  assesses  task  performances  of  individuals, 

and  then  combines  individuals  in  various  ways  in  an  attempt  to  specify 

the  "socially  induced  changes"  or  "way  individual  contributions  are 

combined"  in  group  performance  of  similar  tasks. 


mathematical  models  for  the  Prediction  of  Group  Output 

As  social  psychologists  recognized  the  importance  of  task 
variables  in  the  study  of  group  productivity,  they  began  to  apply 
mathematical  models  in  the  prediction  of  group  output  from  individual 
performance  cn  varying  sorts  of  tasks.  Davis  (in  press)  ha3  reviewed 
several  such  approaches  to  the  study  of  group  learning,  decision¬ 
making,  and  problem-solving,  and  suggests  that  they  may  be  considered 
as  "theoretical  baselines"  resulting  from  various  hypotheses  about 
the  social  processes  which  occur  in  groups. 

Given  individual  responses  or  products  _X,  and  that  social 
interaction  is  of  the  sort  J(,  then  the  group  product  is 
Z.  Real  group  performance  is  then  compared  with  the 
baseline  prediction,  .  .If  group  performance  is  greater 
than  ,Z,  then  hypotheses  about  social  interaction  effects 
(which  predict)  less  than  1  can  be  disregarded,  and  atten¬ 
tion  focused  upon  obtaining  theoretical  statements  that 
predict  greater  than  £.  The  value  of  the  baseline  notion 
or  social  process  hypothesis  lies  in  the  fact  that  the 
direct  observation  of  social  behavior.  .  .is  often  iror- 
dinately  difficult  or  even  impossible.  .  .an  adequate  theory 
of  group  performance,  can,  for  some  situations,  thus  be 
approached  by  successive  approximations  more  swiftly. 

Thus  the  accuracy  of  prediction  of  group  performance  using  a  particular 

model  for  combining  individual  outputs  can  give  some  information  about 

the  tenability  of  the  social  process  assumptions  implied  by  that  model. 
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A  recant  paper  by  Stainer  (1966)  discusaas  several  models 
for, the  prediction  of  potential  group  output  under  different  assumptions 
about  the  "critical  demands"  (Roby  4  Lanzetto,  1958)  of  the  task.  The 
first  applies  to  tasks  which  require  each  group  member  to  perform  the 
same  activity,  such  as  stuffing  envelopes  for  mailing.  UJhon  resources 
are  additive,  the  potential  productivity  of  a  group  of  size  n  is  denoted 
by  PP^  s  n  PPi  where  PPi  is  the  mean  potential  productivity  value  of  all 
persons  in  the  universe  from  which  members  of  the  group  in  question 
have  been  randomly  sampled. 

Similar  to  Steiner's  "additive"  model  is  tr.s  "independence 
modal"  discussed  by  Thomas  and  Pink  (1961);  a  comparison  of  the  two 
reveals  that  the  additive  model  applies  to  problems  in  which  group 
output  is  measured  quantitatively,  while  the  independence  model  considers 
the  qualitative  case  of  one  correct  and  one  or  more  incorrect  answer(s). 
Using  the  multinomial  theorem  to  predict  the  probabilities  of  various 
combinations  of  right  and  wrong  answers  in  a  group,  Tl  ■•mas  and  Pink 
assume  that  solutions  of  individual  members  or  a  group  will  not  differ 
from  the  solutions  at  which  they  would  arrive  working  alone.  According 
to  Thomas  and  Pink,  this  model  should  predict  accurately  "wnen  the 
individuals  have  essentially  no  influence  upon  one  another,  such  as 
when  there  is  no  interaction,  communication,  or  interdependence  among 
the  group  members"  (p.  53), 

(Thomas  and  Pink  present  an  additional  model  to  handle  the 
case  in  which  pressures  to  uniformity  do  exist  within  the  group, 
contrary  to  the  assumptions  of  the  independence  model.  Under  the 
'bonsen3us  model,"  the  distribution  of  members'  correct  and  incorrect 
answers  differs  from  that  which  would  be  found  if  they  worked  separately. 
The  consensus  modal  follows  the  logic  of  majority  or  plurality  rule: 
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the  group  will  adopt  the  solution  favored  by  more  members  than  any 
other  solution.  Thus,  individuals  working  together  have  a  greater  or 
lesser  probability  of  being  corract  than  they  would  working  separately, 
a3  a  function  of  whether  the  majority  favors  the  correct  solution  or  an 
incorrect  one . ) 

A  second  case  considered  by  Steiner  (1966)  is  that  in  which  the 
group's  potential  productivity  is  set  by  the  competence  of  its  most 
able  member.  The  "Eureka"  task,  whose  answer  is  apparent  to  the 
entire  group  whan  any  one  member  discovers  it,  may  be  the  most  common 
example  of  this  task  type;  but  any  problem  which  cannot  be  easily 
subdivided  and  which  all  members  can  attempt  to  solve  individually, 
falls  in  this  category  also.  Steiner  refers  to  this  model  as  "disjunctive, 
since  the  group  has  the  ability.  .  .if  at  Isasr.  one  of  its  members 
possesses  the  minimum  ability  required"  (p.  227).  Less  formally ,  he 
calls  this  the  "truth  wins"  situation,  for  its  basic  assumption  is  that 
the  correct  solution  (if  present),  or  the  best  answer,  will  bs  recognized 
and  will  become  the  group  solution. 

Two  sorts  of  mathematical  models  may  apply  in  this  case.  One 
approach,  taken  by  Ekman  (1955),  Lorge  and  Solomon  (1955),  and  Taylor 
(1954),  considers  ability  to  solve  a  problem  as  a  dichotomous  variable 
(right-wrong);  as  developed  by  Lorge  and  Solomon  (1955),  this  modal 
uses  the  binomial  expansion  to  predict  the  percent  of  groups  which 
will  contain  at  least  one  member  capable  of  solving  the  problem.  This 
model  requires  that  the  experimenter  know  the  value  of  the  parameters 
P  and  Q,  the  proportions  of  individuals  in  the  population  who  have 
the  ability  to  solve  a  problem,  or  do  not  have  it,  respectively.  In 
essence,  it  predicts  that  the  probability  that  a  group  will  have  at 
least  one  member  who  can  succeed  will  increase  as  a  negatively  accelerated 


11 


function  of  group  size.  The  "rational  modal"  of  Thomas  and  fink  (1961) 
draws  ths  sarna  conclusion  on  the  basis  of  the  multinomial  expansion, 
which  considers  probabilities  of  one  correct  answer  and  several  incorrect 
alternatives  (right,  wrong^,  wrong2,.  .  .wronc^)  being  distributed  in 
various  ways  within  the  group. 

A  further  extension  of  the  ideas  of  the  Taylor/lorge-Solomon/ 
Ekman  approach  is  that  of  Davis  (Davis,  1961;  Davis  4  Restle,  1963; 

Rastle  4  Davis,  1962),  This  lira  of  rasearch  presents  a  model  for  the 
prediction  of  group  solution  times  from  individual  data,  incorporating 
the  "truth  wins"  notion  of  the  above  modols  for  the  disjunctive  case. 
According  to  the  "hierarchical  model,"  group  members  who  are  unable  to 
solve  the  problem  are  "nonfunctional  if.  .  .the  soivers  suppress  non¬ 
solvers  and  form  an  intellectual  hierarchy  within  the  group"  (Restle  4 
Davis,  1962,  p.  528).  Thus,  the  group's  solution  time  reflects  the 
time  required  by  the  group's  most  capable  members. 

(On  the  basis  of  their  research  Restle  4  Davis  developed  another 
model  for  the  more  accurate  prediction  of  group  solution  time,  on 
the  assumption  that  group  members  who  cannot  solve  the  problem  still 
consume  part  of  the  group's  time;  they  participate  in  discussion, 
although  they  do  not  contribute  to  the  solution.  According  to  Davis 
(in  press),  this  "Equalitarian  Model.  .  .was  intended  to  describe  the 
social  process  rather  than  serve  merely  as  a  baseline  to  determine  the 
efficiency  of  effort.  In  other  words,  the  Equalitarian  Model  was  an 
attempt  to  account  for  the  grcup  performance  decrement  detected  as  a 
baeiline  deviation  in  a  number  of  similar  experiments."  The  equali¬ 
tarian  model  thus  forsakes  the  "truth  dominates"  idea  found  in  models 
for  Steiner's  (1966)  disjunctive  tasks,  and  in  some  ways  resembles 
more  closely  the  additive  cass  for  the  prediction  of  solution  time.) 
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Perhaps  more  appropriate  for  present  consideration  (due  to  the 
nature  of  the  Hackman  tasks  and  criterion  measures)  is  a  second  sort 
of  model  for  the  disjunctive  task  which  treats  problem-so' ving  com¬ 
petence  as  an  intarval-scals  variable  (Steiner  &  Rajaratnam,  1951; 
Steiner,  1966).  Assume  that  this  ability  is  normally  distributed  in 
the  population,  and  that  groups  of  size  n  are  randomly  assembled  from 
this  universe.  Members  of  groups  of  size  n  =  4  will,  on  the  average, 
fall  at  the  80th,  60th,  40th ,  and  20th  percentiles  on  the  scale  of 
ability.  Thus,  the  best  member  of  a  four-man  group  should,  over  a 
number  of  cases,  tend  to  be  more  competent  than  QOt  of  the  persons 
in  the  population.  The  larger  the  size  of  a  group,  the  higher  the 
percentile  at  which  its  best  member  will  probably  fall. 

Similar  to  the  disjunctive  type  of  task  is  one  in  which  the 

ability  of  the  least  competent  member  determines  the  potential  for  the 

group.  Stainer  (1966)  refers  to  this  case  as  the  "conjunctive"  task. 

Discussion  groups  which  require  unanimous  decisions  exemplify  the 

conjunctive  type  of  task;  the  group's  ability  to  succeed  demands  that 

every  member  be  able  to  succeed.  The  statistical  models  appropriate 

to  the  disjunctive  situation  can  sasily  be  adapted  to  the  conjunctive 

case.  For  example,  if  problem-solving  ability  i3  treated  as  a  continuous 

variable,  under  the  assumptions  of  random  selection  of  n  group  members 

from  a  normally  distributed  population,  "the  i^h  most  competent  members 

of  the  groups  will  have  an  average  level  of  competence  which  corresponds 

to  the  (  (n  *  i  "  )  th  percentile  score  for  the  population" 

\  n  +  1  ' 

(Steiner  and  Rajaratnam,  1961,  p.  297).  When  potential  group  pro¬ 
ductivity  depends  upon  the  i^h  least  competent  member  of  the  group, 
this  productivity  will  be  a  negatively  decelerating  function  of  group 


size. 
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Early  comparisons  of  group  and  individual  performance  made 
frequent  use  of  tasks  falling  into  Steiner's  (1966)  fourth  category  of 
"compensatory"  tasks.  If  every  member  of  the  group  makes  an  independent 
estimate  of  some  true  value,  such  as  the  number  of  beans  in  a  jar  or 
people  in  an  unknown  town,  the  mean  of  these  individual  judgments  will 
typically  be  found  to  be  more  accurate  than  the  majority  of  individual 
judgments.  The  larger  the  number  of  people  estimating  this  value,  the 
mors  accurate  the  mean  of  their  judgments  will  tend  to  be,  with  the 
reservation  that  judges  be  unbiased,  or  that  biases  be  normally  distri¬ 
buted  within  the  population  from  which  the  judges  are  randomly  sampled. 

Under  these  conditions,  random  error  and/or  biases  in  both 
directions  will  tend  to  "compensate"  for  one  another  and  cancel  out, 
so  that  the  average  value  will  tend  to  approach  the  correct  value. 

The  standard  error  of  the  sample  mean  will  give  an  indication  of  the 
degree  of  accuracy  to  be  expected  from  groups  of  various  sizes: 

<5 

CM  =  ,  ;  where  N  denotes  group  size,  and  <SX  is  the  standard 

v'T] 

deviation  of  individual  judgments  for  the  entire  population  of  persons. 

Finally,  Steiner  presents  models  aDplicable  to  tasks  in  which 
one  person  performs  only  part  of  the  entire  task;  the  remaining 
members  apply  their  different  resources  to  other  subtasks.  In  such 
"complementary"  tasks,  no  one  individual  can  complete  the  problem 
alone;  the  various  abilities  of  different  group  members  "complement" 
one  anothar  and  permit  the  entire  group  to  succeed.  Models  are 
presented  for  two  distinct  cases:  (1)  the  case  in  which  group  members 
hold  no  resources  in  common  (unshared  resources),  and  (2)  that  in 
which  each  additional  member  brings  to  the  group  some  shared  resources, 
but  a?,so  some  unique  capabilities  (partially  shared  resources). 
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In  a  similar  vain,  the  Large  and  Solomon  (1955)  treatment  of 
multi-staga  problems  in  thair  "Model  B"  uses  the  "truth  wins"  notion 
of  the  disjunctive  task  and  the  binomial  expansion  to  predict  the 
probability  of  group  success  even  though  no  3ingle  member  may  be  able 
to  solve  all  stuges,  Thus,  Stainer's  (1956)  complementary  tasks  may 
include  multi-stage  disjunctive  tasks,  on  which  the  group  will  succeed 
if  it  contains  at  least  one  member  who  can  solve  each  stage. 

Although  these  models  seem  intuitively  to  apply  to  the  majority 
of  "realistic"  problams  used  in  small-group  research,  their  application 
requires  that  the  experimenter  know  before  a^  problem  is  solved  the 
specific  abilities,  items  of  information,  cr  talents  which  will  be 
necessary  for  its  solution,  u/hen  the  problem  has  a  number  of  possible 
solutions,  each  requiring  a  different  complex  of  resources,  (as  do 
the  tasks  utilized  in  the  present  research),  thi3  knowledge  may  be 
quite  difficult  to  obtain  until  after  the  problem  is  solved. 

The  Steiner  (1966)  models,  as  originally  presented,  concern 
the  problem-solving  ability  of  individuals  as  related  to  ability  of 
groups  of  varying  sizes  to  compose  a  product  of  high  quality.  Bach 
model  is  Designed  for  a  distinct  type  of  task  whose  solution  apparently 
demands  a  different  combination  of  these  individual  problem-solving 
abilities.  A  direct  test  of  the  models,  then,  would  require  that  a 
battery  of  tasks  be  written  to  fit  the  psychological  characteristics 
described  in  Steiner's  presentation,  that  groups  of  several  sizes 
be  used,  and  that  quality  or  correctness  of  task  solution  be  the 
dependent  variable  of  interest.  Although  such  a  direct  test  of  the 
models  is  important  and  probably  quite  a  feasible  undertaking,  this 
is  not  the  main  purpose  of  the  present  investigation. 

Rather,  this  research  focuses  on  (1)  groups  of  n_  s  4,  compared 
with  "groups"  of  n  =  1,  and  (2)  the  predictability  of  several  charac- 
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teristics  of  group  products,  including  quality  (or  "adequacy" ), 
from  the  same  measures  taken  on  individuals'  output.  Most  of  the  tasks 
written  by  Hackman  and  Morris  appear  to  fit  Steiner's  "complementary 
model;"  thus,  it  would  not  be  surprising  if  the  additive  model,  for 
example,  were  unable  to  predict  group  solution  quality  or  adequacy 
from  the  same  measure  on  individual  products.  It  is  quite  possible, 
however,  that  other  general  (i.e.,  not  task-dependent)  characteristics 
of  a  product  may  combine  in  ways  not  specified  by  the  model  which  seems 
to  fit  a  particular  task  be3t.  for  example,  the  quality  of  presentation 
of  a  solution  may  reflect  the  grammatical  and  stylistic  ability  of  the 
most  competent  member  of  a  group,  while  the  length  of  the  same  product 
may,  on  the  other  hand,  approximate  an  average  of  the  lengths  of  in¬ 
dividual  products.  For  this  reason,  the  prasent  research  will  evaluate 
the  utility  of  several  general  models  (averaging,  "best  man,"  etc.) 
for  combining  individual  scores  to  predict  group  performance. 

Psychological  Dimensions 

Steiner's  (1966)  presentation  of  several  of  the  above  models 
is  unique  in  that  he  proposes  to  infer  the  potential  productivity  of 
groups  of  various  sizes.  As  this  implies,  Steiner  distinguishes  between 
"actual  productivity,  what  the  individual  or  group  does  in  fact 
accomplish,"  and  "potential  productivity,  the.  .  .maximum  level  of 
productivity  that  can  occur  when  an  individual  or  group  employs  its 
fund  of  resources  to  meet  the  task  demands  of  a  work  situation" 

(p.  274).  Two  factors  are  seen  to  account  for  the  difference  between 
actual  and  potential  productivity:  losses  due  to  nonoptimal  motivation, 
and  losses  due  to  faulty  coordination.  Thus, 

Actual  productivity  =  Potential  productivity  -  motivation 

losses  -  coordination  losses. 
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To  reiterate,  these  models  are  designed  to  predict  potential  pro¬ 
ductivity;  however,  according  to  Steiner,  "No  attempt  is  made  to 
provide  a  complete  or  systematic  treatmemt  of  coordination  and  mo¬ 
tivation  losses"  (p.  275).  Perhaps  because  of  this  lack  of  specifi¬ 
cation  of  the  means  for  assessing  the  losses  due  to  poor  coordination 
or  motivation,  this  aspect  of  the  Steiner  presentation  has  not  yet,  to 
the  knowledge  of  this  writer,  been  empirically  investigated.  The 
present  research  will  thus  direct  itself  to  relating  potential  group 
output  (as  predicted  by  various  sorts  of  combining  models)  to  the 
performance  actually  observed,  while  exploring  how  the  concepts  of 
motivation  and  coordination  relate  to  these  models. 

This  research  has  followed  Zajonc's  (1966)  argument  that 
motivation  involves  physiological  activation  or  arousal.  Thus,  for 
present  purposes,  the  '‘motivation"  of  a  group  or  individual  will  be 
indexed  by  various  measures  of  overt  activity  leval. 

A  group  is  considered  "coordinated"  when  the  efforts  of 
individual  members  are  smoothly  and  economically  integrated  in  the 
performance  of  a  task,  when  interference  among  members  is  at  a 
minimum.  Although  coordination  in  this  sense  cannot  be  defined  on 
a  single  individual,  an  anaiagous  concept  is  his  efficiency  in  task 
performance.  Such  a  conceptualization  of  "coordination"  is  maintaineo 
in  the  present  research. 

Summary  of  the  Present  Research 

In  conclusion,  the  research  reported  herein  explores  the 
following  questions: 

1.  The  predictability  of  group  output  characteristics  from 
data  on  individual  task  performance,  considering  both 
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those  dimsnsions  which  are  independent  of  the  specific 
task  (and  thus  generalizable  to  a  wide  range  of  tasks), 
and  the  more  frequently  used  task-dependent  criteria  of 
adequacy  and  creativity, 

2.  The  utility  of  several  general  models  for  this  prediction, 
considering  each  criterion  dimension  separately. 

3.  The  applicability  of  the  model, 

Actual  productivity  =  Potential  productivity  _+  Motivation 
_+  Coordination,  including  a  consideration  of  the  "meaning" 
of  motivation  and  coordination,  using  multiple  measurements 
of  each. 

4.  The  relationship  between  individual  product  character¬ 
istics  and  those  of  group  products. 

5.  ire  replicability  of  relevant  previous  results  concerning 
task  type  differences  in  product  dimensions,  using  standard 


tasks  and  instruments. 


CHAPTER  II:  PROCEDURES 


A.  Subjects 

Tha  Ss  were  328  mala  undargraduatas  enrolled  in  the  intro¬ 
ductory  psychology  course  at  tha  University  of  Illinois.  They 
participated  in  tha  experiment  as  part  of  their  required  work  in  the 
course  during  the  fall  semester,  1968. 

Two  hundred  and  eighty-eight  of  these  composed  72  four-man 
groups  in  the  main  portion  of  the  experiment,  and  the  remaining  40 
Ss  were  assigned  to  a  Control  condition,  hereafter  referred  to  as  the 
"I-I  Series. 


8.  Design 

The  main  portion  of  the  experimental  design  included  two 
condition  sequences  (group-individual  and  individual-group)  and  three 
task  types  (production,  discussion,  and  problem-solving),  iAlitnin  each 
combination  of  task  type  and  condition  sequence,  four  task  orders  were 
used,  Th°  experiment  included  three  replications  in  each  condition 
sequence-task  type-task  order  coll. 

The  I-I  series  included  one  condition  (individual -individual ) 
and  one  task  type  (problem-solving),  with  four  task  orders.  The 
overall  design  is  presented  in  Figure  1. 
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Problem-Solving  Tasks  Discussion  Tasks  Production  Tasks 
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Figure  1.  Design  of  the  Study, 
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Conditions  and  Sequences 

The  experimental  design  included  two  treatment  conditions: 
Individual  coacting  and  Group  interacting.  During  the  two-hour 
experimental  session,  each  £  in  the  main  body  of  the  experiment  worked 
individually  for  one  hour,  and  with  three  other  _Ss  in  a  four-man  group 
for  a  second  hour. 

One  half  of  the  _Ss  in  the  main  portion  of  the  design  partici¬ 
pated  first  individually,  then  in  a  group  for  the  second  hour.  The 
sequence  of  conditions  was  reversed  for  the  other  144  Ss. 

Since  a  main  interest  of  the  experiment  was  the  prediction  of 
characteristics  of  group  output  from  knowledge  of  individual  products, 
there  was  also  some  question  about  the  stability  of  individual  performance. 
For  this  reason,  40  Ss  wars  assigned  to  a  Control  condition  in  which  they 
worked  for  two  hours  in  the  Individual  treatment.  Because  of  the  compara¬ 
tively  small  number  of  Ss  in  this  condition,  all  Ss  completed  tasks  of 
the  same  type.  Order  of  specific  tasks  was  varied  as  it  was  within  the 
larger  experimental  design. 

Tasks 

The  experiment  made  use  of  twelve  tasks  taken  from  a  pool  of 
standard  tasks  developed  by  Hackman  (i966)  for  use  in  small-group 
research.  The  tasks  are  intellective  rather  than  manipulative,  and 
require  a  written  product;  they  are  suitable  for  either  individuals  or 
groups.  According  to  Hackman,  the  tasks  are  of  three  types:  "production 
tasks.  .  .involving  the  presentation  of  ideas  or  images ;  discussion  tasks 
involve  evaluation  of  issues ;  and  problem-solving  tasks  involve  instruction 
with  respect  to  some  overt  actions "  (1966,  p.  70),  Past  research 
(Hackman,  1965a,  1966;  Hackman  4  Jones,  1965)  has  shown  that  products 
of  each  task  type  show  a  characteristic  profile  on  six  dimensions 
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developed  for  the  measurement  and  comparison  of  written  products. 

From  ths  108  tasks  in  the  Hackman  pool,  four  tasks  of  each 
type  were  selected  for  use  in  this  study.  Within  each  task  type,  the 
four  tasks  were  chosen  which  best  represented  the  profile  characteristic 
of  that  task  type,  as  determined  by  the  multiple  discriminant  analysis 
performed  by  Hackman  (1966).  The  difficulty  level  of  the  tasks,  as 
described  by  Hackman,  varied  within  each  task  type,  but  the  three  types 
were  comparable  in  range  of  difficulty  and  average  difficulty  level.  The 
tasks  and  questionnaires  used  in  the  present  research  are  presented  in 
the  Appendix. 


C.  Experimental  Arrangements 


Experimenters 

The  magnitude  of  this  study  required  the  use  of  several  Es, 
each  trained  in  administering  Individual  and  Group  experimental 
conditions.  £s  included  several  male  and  female  graduate  students  and 
three  male  undergraduate  research  assistants.  Within  scheduling  limi¬ 
tations,  male  and  female  Es  were  balance^  across  both  conditions  and  all 
three  task  types.  To  avoid  confounding  possible  experimenter  effects 
with  condition  effects,  no  experimenter  administered  both  conditions  to 
the  same  group. 

Administration 

The  typical  experimental  session  was  two  hours  in  length  and 
involved  four  groups  of  four  male  _5s  each.  j3s  were  met  at  the  experi¬ 
mental  room  by  one  of  the  £s,  who  introduced  himself  and  assigned  _Ss 
to  groups.  The  E.  explained  that  they  were  participating  in  a  study  of 
group  versus  individual  problem-solving,  after  which  the  two  four-man 
groups  assigned  to  the  group-indi vidual  ( G - 1 )  sequence  were  escorted 
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to  smaller  experimental  rooms  by  two  other  £s  for  the  first  hour  of 
the  session.  The  two  groups  assigned  to  the  individual-group  (I-G) 
sequence  remained  in  the  original  experimental  room  for  the  first  hour. 

Occasionally  S_  absences  prevented  the  completion  of  four 
four-man  groups.  Any  group  containing  less  than  four  men  was  assigned 
to  the  Control  condition,  and  worked  two  hours  in  the  Individual 
treatment.  Like  the  four-man  groups  in  the  main  part  of  the  experiment, 
these  Ss  generally  moved  to  another  experimental  room  for  the  second 
hour  of  work,  and  were  directed  by  a  different  £  during  the  first  and 
second  hours. 

Individual  Condition :  The  four  man  in  a  group  sat  at  three 
aides  of  a  long  table,  with  the  fourth  side  facing  the  E  who  was  thus 
able  to  observe  their  activity  during  the  hour.  Each  man  was  assigned 
a  letter  (A,B,C,D)  for  purposes  of  identification,  and  this  letter 
appeared  in  front  of  him  on  a  small  place-card. 

Each  man  was  given  a  five-minute  warm-up  consisting  of  three 
tasks  to  be  read  and  rated  on  interest,  familiarity,  difficulty,  and 
preference.  These  tasks  were  selected  from  the  Hackman  task  pool,  and 
were  not  used  again  during  this  experiment. 

At  the  end  of  the  five  minutes,  or  when  all  Ss  had  completed 
the  warm-up,  each  man  filled  out  a  questionnaire  on  which  he  rated 
himself  and  each  other  man  in  his  group  on  seven-point  scales  designed 
to  assess  general  activity  and  task  activity.  In  addition,  he  indicated 
hi3  confidence  in  these  judgments  on  another  seven-point  scale.  This 
questionnaire  was  identical  to  that  used  after  each  experimental  task 
in  this  condition,  and  was  inserted  after  the  warm-up  in  order  to  alert 
jas  to  the  activity  of  the  other  men  in  their  groups. 


23 


Ss  than  began  the  first  of  tuo  experimental  tasks.  lach  3_ 
received  a  task  card  and  two  sheets  of  paper  on  which  to  record  his 
written  product,  Ss  were  told  they  would  have  15  minutes  in  which  to 
complete  tne  task,  and  were  given  a  signal  to  begin  working  individually 
on  it. 

During  the  15  minutes  allotted  for  the  first  task,  the  £ 
noted  the  behavior  of  each  S  in  a  group  at  one-minute  intervals.  If 
a  man  finished  the  task  before  the  15  minutes  had  elapsed,  he  signalled 
ths  £_,  who  recorded  his  completion  time.  No  one  was  allowed  to  proceed 

to  the  next  task  in  the  sxpariment  until  all  Ss  had  finished,  or  until 

the  end  of  the  15-minute  period. 

At  this  point  each  man  completed  another  copy  of  the  questionnaire 
which  had  been  given  after  the  warm-up,  on  which  he  evaluated  the  behavior 
of  himself  and  the  other  men  in  his  group.  The  £  also  rated  each  man  in 
each  group  on  general  activity  and  task  performance.  The  Ss  then  pro¬ 
ceeded  to  the  second  experimental  task,  the  behavior  observation  during 
the  task  and  post-task  ratings  by  £  and  by  So  were  repeated  for  this 
task,  and  completed  the  activity  in  the  Individual  session. 

Group  condition :  Having  been  escorted  to  a  smaller  experimental 
room  by  an  £,  the  four  men  in  a  group  took  their  seats  around  three 
sides  of  a  small  table,  with  the  fourth  side  facing  the  E_  who  was  seated 

behind  another  table  at  the  other  end  of  the  room.  On  the  wall  oehind 

the  men  were  small  signs  lettered  A,d,C,  and  D;  each  man  sat  in  front 
of  the  latter  which  identified  him.  (He  was  assigned  the  same  letter 
during  both  hours  of  the  experiment.  ) 

The  £  told  the  group  that  they  would  solve  two  tasks  as  a  group 
during  the  hour,  and  that  from  time  to  time  he  would  photograph  them  as 
a  record  of  their  activity.  They  were  also  told  that  the  session  would 
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be  tape-recorded. 

The  men  were  then  given  one  copy  of  a  warm-uo  task  like  that  used 
in  the  Individual  condition,  but  containing  different  sample  tasks. 

They  were  told  that  they  would  have  five  minutes  in  which  to  complete 
this  warm-up,  and  that  it  should  be  dune  as  a  group  effort.  It  was 
explained  that  this  task  was  included  in  order  that  they  might  become 
accustomed  to  the  instrumentation  in  the  room,  and  to  working  as  a 
group.  Finally,  they  were  asked  to  signal  the  £  if  they  completed  the 
warm-up  to  their  satisfaction  before  the  end  of  the  allotted  five 
minutes. 

At  the  end  of  the  warm-up,  each  £  completed  a  questionnaire  on 
which  he  rated  the  general  behavior  and  task  performance  of  himself  and 
each  other  man  in  his  group  on  seven-point  scales.  He  also  rated  the 
group  as  a  whole  on  similar  scales  designed  to  measure  the  group's 
coordination  on  the  task  and  its  activity-motivation.  (During  some 
sessions,  this  questionnaire  was  omitted  after  the  warm-up  tasK  only 
if  time  was  short.  It  was  felt  that  this  was  the  least  disruptive  way 
of  shortening  the  Group  session ,  since  Ss  felt  less  hesitant  in  the 
Group  condition  than  in  the  Individual  session  to  evaluate  their 
fallow  group-members  without  prior  knowledge  that  they  would  be  asked 
to  do  30. ) 

Next  the  group  proceeded  to  the  first  experimental  task, 
lumbers  were  given  one  task  card  and  one  task  sheet  upon  which  to  write 
their  product.  Four  pens  were  available  so  that  any  one  of  the  men 
could  write.  £s  were  told  they  would  have  15  minutes  in  which  to 
complete  the  task,  and  they  should  signal  the  £  if  '.ney  finished  the 
task  before  the  allotted  time.  The  £  then  turned  on  the  tape  recorder, 
resumed  his  seat,  and  signalled  the  group  to  begin.  lAlhile  the  task  was 
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in  progress,  the  £  photographed  the  group  three  times  during  the  first 
five  seconds  of  each  minute .  A  Hunter  timer  signalled  the  beginning 
and  the  end  of  this  five-second  span.  The  £  also  recorded  which  man  or 
men  had  spoken  during  the  five-second  interval. 

At  the  end  of  15  minutes,  or  when  the  Sfc  indicated  that  they 
had  completed  the  task,  each  man  filled  out  another  copy  of  the 
questionnaire  given  after  the  warm-up.  On  a  similar  questionnaire  the 
£  made  the  same  judgments  about  the  general  activity  and  task  per¬ 
formance  of  each  £  and  of  the  group  as  a  whole;  he  also  indicated  which 
man  or  men  had  taken  the  roles  of  leader,  scribe,  inactive  member  and 
active  member. 

The  group  was  than  given  a  second  experimental  task.  Procedures 
for  tape  recording,  photographing,  and  rating  remained  the  same  as  for 
the  first  15-minute  task. 

Both  conditions :  At  the  end  of  the  first  hour  the  groups 
exchanged  rooms  and  conditions,  so  that  those  who  had  worked  individually 
now  worked  as  a  group,  and  vice  versa.,  At  the  end  of  the  second  hour, 
each  £  completed  an  additional  questionnaire  on  which  hs  indicated 
which  condition  he  preferred,  and  which  of  his  fellow  group  members,  if 
any,  he  would  prefer  to  work  with  were  he  to  perform  similar  tasks  in  the 
future.  £s  were  then  told  in  greater  detail  the  aims  of  the  study, 
and  were  given  an  opportunity  to  ask  questions  about  the  experiment. 

I-I  Series;  In  this  condition,  procedures  were  identical  to 
those  for  the  £s  in  the  Individual  condition.  At  the  end  of  the  first 
hour,  I-I  Series  £s  moved  to  another  experimental  room  and  th3  same 
procedures  were  repeated  by  a  second  £.  As  indicated  above,  all  I-I 
Series  £s  performed  the  same  four  problem-solving  tasks;  four  task 
orders  were  rotated  across  the  groups  in  this  condition. 


CHAPTER  T I I :  CODING  OF  DATA 


A.  Group  Product  Measures 

The  data  of  main  interest  in  this  experiment  are  the  720 
products  generated  by  the  72  groups  under  Group  and  Individual 
conditions.  Each  group  provided  two  written  products,  and  each  of 
its  four  members  completed  two  more  products  individually.  In  addition, 
each  of  the  40  Ss  in  the  I-I  Series  contributed  four  products  to  the 
total  pool  of  680 

Following  Hackman  (1966),  two  types  of  measures  were  used  to 
describe  characteristics  of  these  products: 

(a)  general  dimensions  on  which  a  product  can  be  judged 
without  knowledge  of  the  requirements  of  the  task  to 
which  the  product  is  a  response;  and 

(b)  task-dependent  dimensions,  for  which  the  judge  must  be 
familiar  with  the  actual  requirements  of  the  task. 

Six  general  dimensions  were  derived  by  Hackman  (1965)  as  a 
systematic  means  of  measuring  and  comparing  characteristics  of  written 
group  products  from  numerous  and  vari9tJ  tasks.  These  dimensions  are 
Action  Orientation,  Length,  Originality,  Outlook  (positive/negativa), 
Quality  of  Presentation,  and  Issue  Involvement.  The  development  of 
these  dimensions  and  the  three  scales  which  define  each  of  them  are 
described  in  detail  by  Hackman  and  Jones  (1965)  ond  by  Hackman  (1966). 
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Tuio  task-dspendent  dimensions,  Adequacy  and  Creativity,  were 
also  used  by  Hackman  (1966)  to  characterize  group  products.  Although 
Hackman's  data  indicate  that  these  two  scales  relate  les3  strongly  to 
task  type  than  do  the  six  general  dimensions,  they  ware  included  in 
the  present  analysis  since  they  resemble  the  criteria  on  which  products 
of  group  interaction  are  generally  evaluated  (Hoffman,  1965), 

Rating  of  Droducts 

In  preparation  fo11  product  rating  each  hand-written  product 
was  first  typed  onto  a  standard  product  rating  sheet  to  eliminate  any 
possible  biases  due  to  handwriting.  The  tyoist  was  instructed  to  make 
three  duplicate  copies  of  each  product,  and  to  cooy  the  product  exactly 
without  makiig  any  corrections  in  spelling,  punctuation,  or  grammar. 

The  720  products  from  the  main  body  of  thB  design  were  divided 
into  three  sets  of  243  products  each,  arbitrarily  labelled  product 
sets  J,  K,  and  L.  This  division  resulted  in  product  sets  small  enough 
to  be  rated  in  one  2^  to  4-hour  session,  yst  as  few  product  sets 
as  possible,  so  that  changes  j.n  the  raters'  frames  of  reference  between 
product  sets  might  be  minimized. 

The  three  oroduct  sets  were  composed  by  randomly  selecting  for 
the  first  set,  products  from  one  group  in  each  cell  of  the  design; 
a  call  contained  three  replications  of  a  task  order  by  condition 
sequence  by  task  tyoe  combination.  (See  figure  1.)  Thus,  individual 
and  group  products  from  one  replication  appeared  in  product  set  J, 
while  products  f rcn  the  other  two  replications  appeared  in  sets  '<  and  L. 
Each  of  the  three  product  3ets  contained  both  individual  and  group 
products,  from  three  task  types,  two  condition  sequences,  and  four  task 
orders.  All  150  individual  products  generated  by  _5s  in  the  I-I  series 
were  included  in  a  fourth  product  set. 
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Using  tha  carbon  copies  of  each  task,  each  product  set  was  then 

divided  into  three  identical  sets,  for  example,  J, ,  J  ,  and  J_.  Since 

1  2  3 

ratings  were  recorded  directly  on  the  product  rating  sheets,  this  pro¬ 
cedure  permitted  three  judges  to  rate  each  product  on  a  given  scale 
without  discovsring  the  rating  given  that  product  by  another  judge. 

General  Dimensions 

A  total  of  15  undergraduate  judges  wa3  used  in  the  entire  rating 
procedure,  with  three  judges  rating  each  scale,  With  few  exceptions,  a 
judge  rated  all  product  sets  on  any  scale  for  which  he  was  trained.  No 
judge  rated  more  than  one  scale  within  a  dimension,  to  avoid  spurious 
inflation  of  existing  correlations  among  scales  within  a  dimension.  To 
mininize  any  differences  in  rating  which  might  be  due  to  sex  of  the 
Judge,  no  more  than  two  raters  of  chs  same  sex  were  assigned  to  any  one 
scale. 

For  the  genera]  dimensions,  the  rating  procedure  followed  the 
general  method  devised  by  Hackman  and  Jones  (1965)  and  used  by  Hackman 
(1966).  Tha  training  procedure  consisted  of  a  careful  reading  of  a 
two  or  three  paragraph  description  of  the  meaning  of  the  scale,  after 
which  the  rater  sorted  a  series  of  13  sample  products  on  that  scale. 

Hi3  sort  was  then  compared  with  a  criterion  sort  prepared  by  Hackman  at 
the  time  the  original  scale  descriptions  were  written.  Any  discrepancies 
between  the  rater's  sort  and  tha  criterion  values  were  resolved  by  a 
discussion  with  the  trainer  concerning  the  interpretation  of  the  scale. 
Occasionally,  disagreements  of  two  categories  (on  a  seven-point  scale) 
were  tolerated,  when  it  was  determined  that  they  resulted  from  an  actual 
difference  in  judgment  rather  tnan  from  a  misinterpretation  of  the  meaning 
of  the  scale.  At  each  rating  session  the  Judge  repeated  the  practice  sort 
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and  compared  his  sort  with  tha  criterion  to  recall  the  necessary  frame 
of  reference. 

The  actual  sorting  procedure  involved  separation  of  the  products 
in  a  set  into  three  categories  of  "high,"  "medium,  neutral,  or  conflicting 
evidence,"  and  "low"  with  respect  to  the  scale  in  question.  Tha  two 
extreme  piles  were  then  sorted  into  two  subcategories  each,  and  the 
middle  group  was  divided  into  three  subcategories.  This  procedure 
resulted  in  seven  categories,  which  were  then  reviewed  to  be  certain 
that  differences  actually  existed  between  categories  five  and  six,  and 
between  two  and  three. 

Although  the  task  and  rating  methodology  in  this  research 
followed  that  reported  by  Hackman  (1966),  some  changes  were  made: 

1.  Since  his  1966  publication,  Hackman  has  simplified  his 
original  sorting  procedure  to  tha  form  described  above.  He  indicates 
(personal  communication)  that  results  are  comparable  to  those  obtained 
with  the  earlier,  somewhat  more  complex  procedure.  The  eariier  sorting 
procedure  is  described  in  Hackman  3nd  Jonas  (1965). 

2.  According  to  Hackman  (personal  communication),  three  scales 
seem  to  b9  sufficient  to  define  each  of  the  six  general  dimensions, 
although  four  scales  were  used  in  the  original  research. 

3.  Only  one  ratal  was  assigned  to  the  "operational"  scale, 

"Number  of  udords,"  as  the  small  increase  in  accuracy  which  might  have 
been  gained  by  the  addition  of  two  more  raters  was  n-’t  expected  to 
justify  ths  additional  tims  this  rating  would  have  required. 

4.  Although  five  judges  were  utilized  in  earlier  research, 

Hackman  (personal  communication)  has  indicated  that  three  judgments 
provide  sufficient  stability  for  further  analyses. 
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Task-demandant  Dimensions 

The  rating  process  for  Adequacy  and  Creativity  was  revised 
somewhat  from  the  original  Hackman  procedure.  A  total  of  11  judges  was 
used,  with  three  judges  rating  each  product  set.  Judges  included  the 
Es,  who  already  were  familiar  with  requirements  of  the  various  tasks, 
and  six  undergraduate  judges  who  had  rated  the  general  dimensions. 

Before  rating  a  product  set  on  Adequacy  or  Creativity,  a  judge 
read  through  a  one-page  description  of  the  meaning  of  the  scale,  and 
one  copy  of  all  tasks  included  in  the  product  set  he  was  to  rate. 

He  discussed  the  scale  and  the  rating  procedure  with  a  trainer  before 
beginning  the  rating. 

The  actual  sorting  procedure  was  like  that  used  with  the 
general  dimensions,  with  two  exceptions.  The  product  set  was  separated 
according  to  task  so  that  a  judge  sorted  all  products  from  one  task 
into  three  piles  before  proceeding  to  another  task.  In  addition, 
before  rating  any  products  from  a  given  task,  the  judge  carefully  read 
through  the  task  itself,  noting  its  specific  requirements.  Having 
separated  all  products  into  "high,"  "medium,"  ana  "low"  categories, 
he  reread  the  tasks  and  products,  separating  the  "high"  and  "low" 
products  into  two  subcategories,  and  dividing  the  middle  pile  into  three 
sections.  The  rating  procedure  was  designed  to  result  ir.  judgments 
along  a  seven-point  scale  of  adequacy  and  creativity  scores,  both 
within  <3  single  task  and  across  tasks .  That  is,  the  center  pile 
(number  four)  should  have  contained  products  from  several  tasks,  all 
of  equal  adequacy  or  creativity  with  respect  to  the  particular  require¬ 
ments  of  the  tasks  which  gave  rise  to  them.  Descriptions  of  the  Adequacy 
and  Creativity  scsiles,  including  the  directions  given  to  raters  on  these 
scales,  may  be  found  in  the  Appendix, 
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B.  Event  Records 

In  the  Individual  condition,  the  £  noted  the  behavior  of  each 
individual  at  one-minute  intervale.  From  these  observations,  the  moti¬ 
vation  3core  for  each  man  was  the  proportion  of  entries  which  fell  in 
categories  other  than  "bored,  no  activity."  His  efficiency  or  coordination 
score  was  taken  as  the  proportion  of  entries  indicating  task  behavior. 

In  the  Group  condition,  event  recording  included  both  photographs 
and  tape  recordings.  From  the  photos  and  the  cameraman's  form  an 
activity  scors  was  computed  for  each  man  by  totalling  the  number  of  times 
he  spoke  during  ths  session,  and  the  number  of  entries  for  him  in 
categories  "writing,"  "hands/arms  move,"  "body  moves,"  and  "head  moves." 

A  more  detailed  discussion  of  the  msthod  of  viewing  films  and  deriving 
scores  is  presented  in  Stapert  (1969). 

For  each  task  performed  by  a  group,  the  tape  recording  was 
rated  by  undergraduate  assistants  using  a  time-sampling  procedure. 

Ratings  were  made,  of  five-second  intervals  one  minute  apart,  for  the 
duration  of  the  task.  Ths  average  number  of  speakers  per  interval  was 
used  as  an  index  of  motivation  or  activity;  an  inverse  measure  of 
activity  was  the  proportion  of  tot  ^1  entries  which  were  rated  as 
"silence."  The  difference  between  the  number  of  entries  which  were 
rated  "about  task"  versus  "not  about  task,"  divided  by  the  total  number 
of  ratable  entries,  served  as  an  indication  of  coordination. 

Finally,  the  proportion  of  entries  during  which  speakers  over¬ 
lapped  or  interrupted  each  other  vas  taken  as  a  measure  of  lack  of 
coordination.  Measures  derived  from  the  tape  recordings  were  expressed 
as  proportions  of  the  total  number  of  entries  since  groups  varied 
considerably  in  the  number  of  segments  sampled  due  to  the  fact  that 
their  completion  times  varied  from  two  tc  fifteen  minutes. 
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C.  Saif-,  Peer-,  and  Observer-Ratings 

After  each  task  in  the  Individual  condition,  Ss  rated  themselves 
and  each  other  man  in  the  group  on  activity;  these  self-  and  peer-ratings, 
in  addition  to  similar  ratings  made  by  the  £,  served  as  indices  of 
individual  motivation.  Ratings  on  a  scale  measuring  task  activity  mere 
used  as  measures  of  coordination  or  efficiency  in  the  Individual 
condition . 

Post-task  ratings  in  the  Group  condition  included  self-, 
peer-,  and  observer-ratings,  of  each  man  in  the  group,  and  of  the  group 
as  a  whole.  Ratings  on  two  scales  assessing  amount  of  talking  and 
movement  were  combined  to  yield  one  index  of  motivation  for  each  man 
in  the  group.  An  additional  scale  concerning  interest  in  group  activity 
was  also  used  to  indicate  individual  motivation.  A  single  item, 
"functioned  smoothly  in  group's  task  performance/  Obstructed  group's 
task  performance,"  was  designed  to  measure  the  coordination  attributed 
to  each  man  in  the  group. 

The  coordination  of  the  group  as  a  whole  was  estimated  by  the 
scale  "Pooled  resources  smoothly  in  task  performance/  Confusion  in 
task  performance,"  and  a  final  sca’e  indexed  the  activity  level  or 


motivation  of  the  group. 


CHAPTER  IV-s  RESULTS 


A  Preliminary  Investigations  of  the  Data 

The  central  data  in  the  present  research  consist  of  ratings 
of  products  on  general  and  task-depandent  dimensions.  Since  this 
experiment  follows  closely  the  Hackman  (1966)  methodology,  it  is  of 
some  interest  to  establish  the  comparability  of  these  data  to  those 
of  Hackman. 

Reliabilities  of  Product  Ratings 

Table  1  presents  the  average  intercorrelation  among  the  three 
raters  on  each  scale,  which  is  taken  as  an  indication  of  the  reliability 
of  ratings  on  the  scale.  These  values  range  from  .27  to  .87  with  a  median 
average  intercorrelation  of  .51.  Table  1  also  reports  reliabilities  of 
the  average  rating  of  all  judges  for  each  scale;  these  reliabilities 
fall  between  .77  and  .98  with  a  median  value  of  .90. 

Table  2  presents  reliabilities  for  single  scales  reported  by 
Hackman  (1965)  and  the  number  of  ratings  on  which  these  reliabilities 
are  based,  for  purposes  of  comparison  the  table  also  reports  reliabili¬ 
ties  of  product  ratings  in  the  present  experiment,  adjusted  to  the 
number  of  ratings  used  by  Hackman. 

Reliabilities  reported  by  Hackman  represent  ratings  of  432 
products,  four  from  each  of  108  groups  and  108  tasks.  In  contrast, 
figures  in  the  present  study  are  based  on  ratings  of  products  from  only 
12  tasks;  both  individual  and  group  products  are  represented  in  these 
product  sets. 
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Table  1 

Reliabilities  and  Adjusted  Reliabilities 
of  Product  Ratings  on  20  Scales 


Dimension  or  Scale 


Average  Intercorrelation  Adjusted 

among  Three  Raters  Reliability 


I. 

Action  Orientation 

Suggests  action 

.68 

.95 

Constructive 

.60 

.93 

Passive 

.42 

.87 

II. 

Length 

Short 

.87 

.93 

Number  of  words® 

Lacks  detail 

.77 

.97 

III. 

Originality 

Bizarre 

.44 

.88 

Not  unusual 

.56 

.92 

Original 

.51 

.90 

IV. 

Outlook 

Positive  Outlook 

.46 

.88 

Supportive 

.37 

.84 

Disapproves 

.32 

.81 

V. 

Quality  of  Presentation 

Choppy 

.61 

.93 

Stylistically  wall-integrated 

.40 

.86 

Understandably  presented 

.27 

.77 

VI. 

Issue  Involvement 

Low  issue  involvement 

.53 

.91 

Propagandists 

.65 

.94 

States  a  belief 

.73 

.96 

VII. 

Adequacy13 

.49 

.90 

VIII. 

Creativity*3 

.49 

.90 

aThis  is  an  "operational"  scale  involving  counting  the  number  of 
words;  since  only  one  rating  was  used,  no  reliability  data  is  presented. 

^Thesa  are  task-dependent  dimensions,  each  defined  by  only  one 
scale. 
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Table  2 

Comparison  of  Present  Reliabilities  with 
Those  Reported  by  Hackman  (1966) 


Dimension  or  Scale  Hackman 

Reliability 

Lowe 

Reliability 

(Adjusted) 

I. 

Action  Orientation 

Suggests  action 

.95 

.91 

Constructive 

.96 

.88 

Passive 

.93 

.70 

II. 

Length 

Short 

.98 

.97 

Number  of  words3 

Lacks  detail 

.90 

.94 

III. 

Originality 

Bizarre 

.90 

.80 

Not  unusual 

.90 

.86 

Original 

.90 

.84 

IV. 

Outlook 

Positive  outlook 

.83 

.81 

Supportive 

.86 

.75 

Disapproves 

.84 

.70 

V. 

Quality  of  Presentation 

Choppy 

.  B8 

.89 

Stylistically  well-integrated 

.75 

.77 

Understandably  presented 

.80 

.65 

VI. 

Issue  Involvement 

Low  issue  involvement 

.86 

.85 

Propagandistic 

.87 

.90 

States  a  belief 

.91 

.93 

VII. 

Adequacy*3 

.91 

.94 

VIII. 

Creativi  ty*3 

.90 

.96 

Note, --Hackman  values  are  the  projected  reliabilities  of  the 
average  rating  of  5  judges,  for  all  scales  sxcept  Adequacy  and  Creativity. 
Hackman  used  16  and  25  raters  for  these  two  scales,  rsspecti vely .  Lowe 
value*  are  average  intercorrelations  projected  to  the  number  of  raters  used 
by  Hackman. 

aThis  is  an  operational  scale;  no  reliabilities  are  given. 

k 

These  are  task-dependent  dimensions,  each  dafinsd  by  only  one 


scale. 
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Fffects  of  Task  Type,  Condition  Sequence,  and  Task  Order  on  Product 
Dimensions 

A  second  type  of  preliminary  analysis  uias  performed  (1)  to 
examine  further  the  comparability  of  the  present  data  to  those  of 
Hackman  (1966),  and  (2)  to  determine  the  cells  of  the  design  from 
which  data  might  be  combined  in  the  prediction  of  group  performance. 
Following  Hackman,  ratings  were  averaged  across  three  raters  per 
scale,  and  across  the  three  scales  composing  each  general  dimension, 
to  y/ield  eight  scores  for  each  product:  six  general  uimensions 
(Action  Orientation,  Length,  Originality,  Outlook,  Quality  of  Presen¬ 
tation,  and  Issue  Involvement),  and  two  task-dependent  dimensions 
(Adequacy  and  Creativity).  A  ninth  dependent  variable,  Time  to 
Solution,  was  analyzed  in  the  same  fashion  as  the  eight  product 
dimension  scores. 

Previous  research  (Hackman,  1965a,  1966)  has  shown  task  type 
to  be  a  potent  variable  in  determining  values  of  product  dimensions. 
Therefore,  it  was  anticipated  that  the  present  experiment  would 
replicate  the  product  dimension  profiles  reported  by  Hackman  for 
production,  discussion,  anJ  problem-solving  tasks.  Furthermore, 
since  the  design  of  this  research  counterbalanced  two  condition 
sequences  (group  to  individual  and  individual  to  group)  and  four  task 
positions  (first,  second,  third  and  fourth),  it  was  necessary  to 
determine  what  effects  these  variables  might  have  uoon  product  dimen¬ 
sion  scores.  If  condition  sequence  and  task  order  were  found  not  to 
altar  signifi  antiy.  the  values  of  the  dependent  variables,  then  levels 
of  these  variables  could  be  combined  to  yield  larger  sample  sizes  for 
later  anslyses.  The  analysis  of  variance  design  used  to  test  effects 
of  these  three  variables  is  illustrated  in  Figure  2. 


Condition  Sequence 
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A  given  four-man  group  performed  tasks  of  only  one  type,  and 
worked  in  only  one  condition  sequence.  However,  the  design  incorporates 
repeated  measures  on  the  variable  of  task  order,  since  the  four  men  in 
a  group  did  perform  one  task  in  each  of  the  four  serial  positions.  (As 
indicated  on  Figure  2,  for  individual-to-group  subjects,  tasks  one  and 
two  were  performed  individually  while  tasks  three  and  four  were  group 
tasks.  Cr,  the  other  hand,  subjects  in  the  group-to-individual  condition 
sequence  worked  as  groups  m  tasks  one  and  two,  and  individually  on 
the  third  and  fourth  tasks.) 

W:..  1  every  task  parformtd  by  a  group  yielded  only  cne  product, 

the  same  fou  men  working  on  a  task  in  an  Individual  session  generated 
four  products.  For  this  reason,  the  four  individual  scores  for  a  given 
task  were  combined  so  that  one  representative  score  could  be  contrasted 
with  a  product  score  for  the  same  men  working  in  a  group.  Three  different 
combinations  (minimum,  maximum,  and  average)  were  suggested  by  models  to 
be  tested  in  later  analyses.  Thus,  a  three-way  analysis  of  variance  of 
the  type  described  above  was  performed  for  each  of  nine  dependent 
variables  (eight  product  dimensions  and  time),  and  for  each  of  three 
forms  of  individual  data.  Nine  analyses  of  variance  took,  as  individual 
data,  the  minimum  score  within  a  coacting  group.  A  second  nine  analyses 
used  the  maximum  of  four  individual  scores,  while  the  final  nine 
analyzed  the  average  of  the  four  scores.  A  total  of  27  analyses  of 
variance  were  performed.  The  following  sections  report  similarities 
between  the  present  data  and  those  of  Hackman  (1965),  supporting 
generalization  among  the  two  studies.  These  results  also  pertain  to 
the  question  of  which  portions  of  the  data  should  or  should  not  be 
combined  in  later  anelyses  aimed  at  predicting  characteristics  of 
group  performance  from  individual  data.  A  more  detailed  presentation 
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of  results  from  these  analyses  of  variance,  including  complete  summary 
tables  and  tables  of  means,  may  be  found  in  the  Appendix. 

Task  type;  For  all  product  dimensions  except  Adequacy, 

Hackman  (1966)  reports  significant  differences  (p<  .01)  in  product 
dimensions  as  a  function  of  task  type.  The  main  effects  of  task  type 
on  the  nine  dependent  variables  in  the  present  experiment  are  summarized 
in  Table  3.  The  table  presents  values  of  F  and  significance  levels 
for  the  main  effects  of  task  type  in  the  27  analyses  of  variance 
described  above.  Of  the  27  values,  all  show  statistical  significance; 

23  indicate  differences  significant  at  less  than  the  .001  level. 

These  strong  and  consistent  differences  in  all  nine  deoendent 
variables  as  a  function  of  task  tyoe  have  imolications  for  later  analyses. 
The  prediction  of  group  product  characteristics  from  individual  do4' 
within  task  type  may  give  additional  information  which  would  be  obscured 
by  an  analysis  of  the  combined  data  from  all  three  task  types. 

Means  and  standard  deviations  of  group  products  on  the  nine 
dependent  variables  are  presented  in  Table  4.  The  table  also  contains 
mean  values  reported  by  Hackman  (1966)  for  three  task  types  on  the 
eight  product  dimensions,  for  purposes  of  comparison  with  data  from 
the  present  research. 

The  patterns  of  means  from  the  two  studies  are  quite  similar, 
although  values  obtained  in  this  research  are  generally  lower  than 
those  of  Hackman,  In  the  present  experiment,  the  rank  order  of  task 
types  replicates  that  reported  by  Hackman  on  five  of  the  eight  product 
dimensions.  Two  of  the  three  dimensions  on  which  this  rank  order  is  not 
duplicated  (Outlook  and  Creativity)  involve  inversions  of  two  means  which 
differ  by  less  than  .5  of  a  scale  value  in  the  original  Hackman  research. 
Although  in  10  cells  ‘.he  Hackman  means  are  more  than  one  standard 
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Table  3 

Values  of  F  for  Main  Effect 
of  Task  Type  oh  Nina  Dependent  Variables 
Jn  Analyses  Using  Tnree  Types  of  Individual  Data 


Minimum 

Individual 

Score 

Maximum 

Individual 

Score 

Average 

Individual 

Score 

Action  Orientation 

1805.80*** 

1999.94*** 

2441.77*** 

Length 

4.71*** 

5.99** 

7.91*** 

Originality 

177.15*** 

106,69*** 

180.33*** 

Outlook 

22.39*** 

3*. 69*** 

39.76*** 

Quality  of 
Presentation 

12.10*** 

17.44*** 

15.13*** 

Issue  Involvement 

630.61*** 

670.54*** 

780.87*** 

Adequacy 

3.78* 

6.19** 

6.27** 

Creativity 

11.11*** 

14.61*** 

14.55*** 

Time  to  Solution 

9.80*** 

14.06*** 

12.63*** 

*D  <  OS 

**p  <.01 

***p<  .001 
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Tabla  4 

Comparison  of  Louis  and  Hackman  (1966) 
Product  Dimension  Means  for  Group  Products 
of  Three  Task  Types 


Production 

Discussion 

Problem-Solvinq 

Lows 

Hackman 

Lowe 

Hackman 

Lowe 

Hackman 

General  Dimensions® 

Action 

Orientation*3 

>1.72d 

ar=.23 

2.75 

2.74d 

C5-.39 

3.95 

5. 89 

cr=.*o 

5.81 

Length*3 

3.53 

a=1.30 

4.73 

2.72 

<7=.95 

3.59 

2.25 

<7=1.02 

3. IB 

Originality*3 

3.80 

7«lM02 

4,76 

2 ,06d 
a  =.43 

2.72 

2.03d 

tr=.4i 

2.49 

Outlook 

3.79 

Ct  =.54 

3.88 

4.37 
<J  =  .52 

4.13 

4.29d 
<7  =  .23 

4.64 

Quality  of 
Presentation 

3.45d 

<r=.ai 

5.07 

4.13 
<J  =  .9B 

4.38 

3.54 

0=.79 

3.77 

Issue  Involvement 

b  1.66d 
<7  =  .23 

3.06 

4.62d 
CJ  =.67 

5.39 

2.26d 
(J  =  .65 

3.93 

Task-Dependent 

Dimensions3 

Adequacy0 

4.51 

6  =.82 

5.11 

3.54d 
<5  =  .B8 

4.97 

4.22 
£T=.  95 

5.10 

Creativity 

3.30 

<5=1.00 

3.U9 

2.61 

O' =  .74 

2.44 

2.11 
ff  =  .83 

2.77 

Time  to  Solution1- 

13.3a 

<5=2.09 

13.31 

=2.66 

10.85 

<5=2.66 

Note. — Hackman  (1966)  does  not  report  standard  deviations. 


aScales  for  these  dimensions  run  from  1  to  7. 

^Dimensions  on  which  task  types  follow  the  same  rank  order  in  Hackman 
data  and  in  nresant  study. 

cThis  variable  was  not  included  in  the  original  Hackman  research. 
Values  are  in  minutes;  maximum  possible  time  to  solution  =  15.00  minutes. 

dCeli3  in  which  Lowe  means  are  more  than  17  from  original  Hackman 


means . 
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deviation  from  comparable  means  in  the  present  data,  eight  of  these 
cases  occur  on  dimensions  on  which  the  rank  order  of  task  types  is 
replicated. 

Condition  sequence.  The  main  effect  of  condition  sequence 
show-  statistical  significance  in  only  four  of  27  analyses  of  variance, 
as  indicated  in  Table  5.  The  table  presents  values  of  f  and  signifi¬ 
cance  levels  for  analyses  of  nine  dependent  variables,  using  three 
types  of  individual  data. 

Three  of  the  four  significant  F  values  occur  on  the  three 
analyses  of  one  dimension,  Originality.  With  the  additional  exception 
of  Outlook  tt-nen  minimum  scores  provide  the  individual  data,  the  sequence 
in  which  Ss  complete  the  Individual  and  Group  sessions  does  not  signifi¬ 
cantly  affect  product  dimension  scores  on  Time  to  Solution.  Values  of 
moans  corresponding  to  the  significant  differences  on  the  dimensions  of 
Originality  and  Outlook  are  presented  in  Table  6. 

3s  who  work  fi  >t  as  individuals  and  then  in  groups  generatB 
products  which  are  significantly  more  original  than  those  produced  by 
Ss  in  the  group-to-individual  condition.  This  main  effect  of 
condition  sequence  occurs  regardless  of  the  type  of  individual  data 
(p; .j.mum,  maximum,  O’-  average)  used;  since  it  is  a  main  affect,  it 
includes  all  tas '■  types,  and  both  individual  and  group  date. 

The  significant  main  effect  of  condition  sequence  in  the 
"minimum"  analysis  indicates  that  the  lowest  individual  score  within 
a  group,  and  the  group's  score,  are  significantly  more  positive  in 
Outlook  for  the  products  of  Ss  in  the  yroup-to-individual  sequence 
than  for  Ss  in  the  individual-to-group  condition. 


Task  order:  Table  7  presents  F  values  and  significance  levels 
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Table  5 

Values  of  F  for  Main  Effect  of  Condition  Sequence 
on  Nine  Dependent  Variables 
Using  Three  Types  of  Individual  Data 


Minimum 

Individual 

Score 

Maximum 

Individual 

Score 

Average 

Individual 

Score 

Action  Orientation 

.06 

.23 

.10 

Length 

.35 

1.95 

.99 

Originality 

4.00* 

6.20* 

5.09* 

Outlook 

5.72* 

1.63 

2.84 

Quality  of 
Presentation 

.48 

.26 

.48 

Issue  Involvement 

.26 

.11 

.15 

Adequacy 

.02 

.18 

.39 

Creativity 

.98 

2.24 

1.30 

Time  to  Solution 

.04 

.02 

.08 

*p<  .05 
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Table  S 


Means 

for  Originality  (Three  Analyses)  and  Outlook  (One  Analysis) 
for  Tu/o  Condition  Sequences 


Individual  to  Group 
'Sequence 

Group  tc  Individual 

Sequence 

Means 

Means 

Oriqinality 

Minimum 

Individual 

Score 

2.54 

2.39 

Maximum 

Individual 

Score 

3.36 

3.08 

Average 

Individual 

Score 

2.90 

2.71 

Outlook 

Minimum 

Individual 

Score 

3.74 

3.93 
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Table  7 

Values  of  F  for  Main  Effect  of  Task  Order 
on  Nine  Dependent  Variables 
Using  Throe  Types  of  Individual  Data 


Minimum 

Individual 

Score 

Maximum 

Individual 

Score 

Average 

Individual 

Score 

Action  Orientation 

1.16 

.85 

1.01 

Length 

.27 

1.07 

.54 

Originality 

.67 

.36 

.42 

Outlook 

.16 

1.2B 

1.04 

Quality  of 
Presentation 

.82 

1.34 

1.21 

Issue  Involvement 

.13 

.47 

.15 

Adequacy 

.82 

.81 

.51 

Creativity 

.83 

1.86 

1.24 

Time  to  Solution 

2.48 

2.68* 

2.57 

*p  < .  05 


for  the  ef facts  of  * ask  order  on  nine  dependent  variables,  when  three 
kinds  of  mdi-  'dual  scores  are  used  in  the  analyses  of  variance. 

A  significant  difference  as  a  function  of  task  order  occurs 
in  only  ore  of  the  27  analyses  of  variance,  that  which  uses  the  maximum 
individual  score  on  Time  to  Solution. *  The  general  lack  of  significant 
differences  as  a  function  of  task  position  suggests  that  data  from 
different  serial  positions  may  legitimately  be  combined  in  later  analyses. 

Comparison  of  Individual  with  Croup  Data 

Although  the  analysis  of  variance  design  does  not  permit  extraction 
of  a  main  effect  for  the  difference  between  group  and  individual  products, 
it  is  of  some  interest  to  comoare  the  two.  Post-hoc  comparisons  have 
been  used  to  test  the  significance  of  the  differences  between  the  cell 
means  containing  individual  products  and  those  involving  the  products  of 
groups,  as  indicated  in  Figure  2  (see  page  37). 

In  the  design,  variance  due  to  the  difference  between  individual 
and  group  products  appears  in  the  interaction  term  for  condition  sequence 
x  task  order.  In  each  analysis  of  variance  in  which  this  interaction  was 
shown  to  be  significant  by  the  F  test,  a  comparison  was  performed  to 
determine  if  this  significance  might  be  due  to  the  difference  between 
individual  and  group  products,  Table  8  presents  F  values  and  their  pro¬ 
bability  levels,  and  the  significance  levels  of  the  corresponding  com¬ 
parisons,  by  dimension  and  type  of  individual  data  involved. 

The  condition  sequence  >  task  order  interaction  showed  statistical 
significance  in  21  of  the  27  analyses  of  variance.  In  14  of  the  21 
corresponding  comparisons,  individual  and  grouD  pro  lucts  were  significantly 

♦The  means  for  ths  significant  comparison,  maximum  individual 
scores  on  Time  to  Solution,  were  13.19,  12,70,  12.10,  and  12.16  minutes 
for  the  1st,  2nd,  3rd,  and  4th  tasks  respectively. 
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Table  B 

Significance  Levels  for  Comparisons  of 
Individual  and  Group  Products  for  Analyses  with 
Significant  Condition  Sequence  by  Task  Order  Interaction 


F  Value  and  Significance  Level  for 


Dimension  and  Type 
of  Individual  Data 

Significanc 
C.S.  by  T.O. 

:e  Level  for 
Interaction 

Individual-Group 

Comparison 

Action  Orientation: 

Minimum  Individual 

Score 

11.08 

p  <  .001 

p  <  .01 

Maximum  Individual 

Score 

10.54 

p  <  .  001 

P<  .01 

Length : 

Maximum  Individual 

Score 

89.47 

p<  .001 

p<  .01 

Average  Individual 

Score 

31.47 

p<  .001 

p<  .01 

Originality ; 

Minimum  Individual 

Score 

2.63 

p<  .05 

ns 

Maximum  Individual 

Score 

27.16 

p<  .001 

P<  .01 

Average  Individual 

Score 

3.12 

p<  .05 

ns 

Outlook  s 

Minimum  Individual 

Score 

20.22 

pc  .001 

ns 

Maximum  Individual 

Score 

32.52 

p<  .001 

ns 

Quality  of  Presentation: 
Maximum  Individual  Score 

59.52 

p<  .001 

P<  .01 

Average  Individual 

Score 

19.06 

p<  .001 

P<  -01 

Issue  Involvement; 

Maximum  Individual 

Score 

51.08 

p<  .001 

p<  .01 

Average  Individual 

Score 

15.31 

p<  .001 

p<  .01 

Adequacy : 

Minimum  Individual 

Score 

7.47 

Pc  .001 

ns 

Maximum  Individual 

Score 

42.61 

P<  .001 

P<  .01 

Average  Individual 

Score 

4.13 

PC  .01 

ns 

Creativity  s 

Minimum  Individual 

Score 

3.31 

P<  .05 

ns 

Maximum  Individual 

Score 

81.75 

p<  .001 

P  <  .01 

Average  Individual 

Score 

14.70 

p  <  .  001 

P<  .01 

Time  to  Solutions 

Minimum  Individual 

Score 

43.35 

P<  .001 

P  <  .01 

Average  Individual 

Score 

11.69 

Pc  .001 

P<  .01 
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different  at  the  „01  level.  Table  9  presents  mean  values  for  individual 
and  group  products  in  the  analyses  in  which  comparisons  ware  performed. 
Sets  of  means  which  led  to  significant  comparisons  are  indicated  by  an 
asterisk. 

Consideration  of  Individual-Individual  Ss 

The  present  experiment  included  40  Ss  who  performed  for  two 
hours  in  the  Individual  condition,  rather  than  for  one  hour  as  individuals 
and  one  hour  as  groups.  Thass  Ss  were  incorporated  into  the  study  as  a 
means  of  investigating  the  consistency  of  individual  performance  over  a 
two-hour  span;  if  individual  output  itself  changes  significantly  and 
unpredictably  during  that  period,  the  prediction  of  group  performance 
from  individual  performance  over  the  same  time  span  would  seem  difficult. 
Two  types  of  analysis  ware  conducted  to  investigate  this  question. 

Comparison  of  I-I  Ss  with  G-I  and  I-G  Ss:  A  two-way  analysis 
of  variance  design  was  used  to  compare  I-I  Ss  with  those  who  worked 
under  both  Individual  and  Group  conditions.  Subject  population 
(I-G  or  G-I  versus  I-I)  and  task  order  (first  versus  second,  or  third 
versus  fourth)  are  the  two  factors  in  the  design,  which  includes 
repeated  measures  on  the  second  factor.  Since  the  I-I  Ss  worked  on 
problem-solving  tasks,  the  comparable  I-G  and  G-I  £s  are  those  assigned 
to  the  same  task  type.  Only  their  individual  data  3re  included  in  the 
analysis  since  the  I-I  Ss  did  not  work  in  the  Group  condition. 

For  the  first  two  tasks  completed  by  the  I-I  Ss,  the  appropriate 
crn'oarison  data  are  those  from  the  I-G  S_s,  who  worked  on  the  first  two 
tasks  as  individuals.  Similarly,  the  third  and  fourth  tasks  for  the  I-I 
are  comnared  with  the  individual  data  for  G-I  _Ss ,  who  completed  the 
third  and  fourth  tasks  as  individuals.  Two  separate  but  comparable  sets 
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Tabla  9 

Mean  Values  of  Individual  and  Group  Products 
for  Analyses  u/ith  Significant  Interaction  of 
Condition  Sequence  and  Task  Order 


Dimension  and  Type  Mean  Mean 

of  Individual  Data  Individual  Scores  Group  Scores 


Action  Orientation: 


Minimum  Individual 

Score3 

3.02 

3.42 

Maximum  Individual 

Score3 

3.81 

3.42 

Length  s 

Maximum  Individual 

Score3 

5.31 

2.84 

Average  Individual 

Score3 

4.26 

2.84 

Originality : 

Minimum  Individual 

Score 

2.31 

2.63 

Maximum  Individual 

Score3 

3.82 

2.63 

Average  Individual 

Score 

2.99 

2.63 

Outlook : 

Minimum  Individual 

Score 

3.52 

4.15 

Maximum  Individual 

Score 

4.82 

4.15 

Quality  of  Presentation:  a 

Maximum  Individual  Score 

5.14 

3.71 

Average  Inaividual 

Score3 

4.49 

3.71 

Adequacy : 

Minimum  Individual 

Score 

3.43 

4.10 

Maximum  Individual 

Score3 

5.57 

4.10 

Average  Individual 

Score 

4.54 

4.10 

Creativity: 

Minimum  Individual 

Score 

2.24 

2.62 

Maximum  Individual 

Score3 

4.68 

2.62 

Average  Individual 

Score3 

3.43 

2.62 

Time  to  Solution 

Minimum  Individual 

Score3 

B.63 

12.50 

Average  Individual 

Score3 

10.67 

12.50 

aCases  in  which  comparison  is  significant  ot  p<  .01. 

^The  figures  for  this  dimension  represent  number  of  minutes. 
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of  nine  analyses  of  variance  (one  for  each  dependent  variable)  were 
therefore  performed,  as  illustrated  in  Figure  3. 

Table  10  summarizes  results  of  the  18  analyses  of  variance  which 
pertain  to  the  comparability  of  the  two  subject  populations  (I-I  and  I-G/G-I). 
The  table  presents  mean  values  for  both  subject  groups  on  the  nine  dependent 
variables,  along  with  values  of  F  and  significance  levels  for  the  main 
effects  of  subject  population,. 

Products  of  I-I  Ss  do  not  differ  significantly  from  those  of  Ss 
in  the  main  design  on  the  dimensions  of  Action  Orientation,  Length, 
Originality,  Qualify  of  Presentation,  or  Creativity.  However,  on  four 
dimensions  the  two  subject  populations  do  show  mean  differences  which 
are  significant  at  the  .01  level  or  less.  In  three  of  these  Pour  cases 
(OutlooK,  Issue  Involvement,  and  Adequacy)  a  significant  difference  occurs 
in  both  analysis  I  and  analysis  II;  since  the  two  analyses  may  be  inter¬ 
preted  as  replications  of  each  othe^,  this  is  a  strong  indication  that 
the  obtain&c.  differences  are  not  merely  chance  results,  but  in  fact 
represent  actual  differences  between  products  of  the  two  groups  of  Ss, 

On  these  dimensions,  then,  conclusions  based  on  data  from  the  I-I  Ss  have 
limited  population  generalizability „ 

The  main  effects  of  task  order  in  the  19  analyses  are  summarized 
in  Table  11,  which  presents  mean  dependant  variable  scores,  values  of  F, 
and  levels  of  significance  for  these  values. 

In  only  four  of  the  18  analyses  is  there  a  significant  effect 
of  task  order.  In  all  four  cases,  significant  differences  occur  between 
the  first  and  second  tasks;  Ss  take  more  time  and  write  longer  products 
of  better  quality  and  greater  creativity  on  their  first  task  than  on 
their  second.  There  are  no  significant  differences  between  the  third  and 


fourth  tasks. 


ANALYSIS  I: 


Task  1 


Task  2 


I-I  Ss  I-G  Ss 
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ANALYSIS  II: 


Task  3 


Task  4 


I-I  Ss  G-I  Ss 


N  =  40 

CD 

II 

N  =  40 

if 

n 

CD 

Figure  3.  Design  for  Analysis  of  Variance  of  the 
Effects  of  Subject  Population  and  Task 
Order  on  Nine  Dependent  Variables. 
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fable  10 

Mean  Values  of  Nine  Dependent  Variables 
for  Two  Subject  Populations,  and  Corresponding  F  Values 


Variable 

I-I  Mean 

N=40 

I- 

-G  or  G-I  !%an 

N=48  VaJlUa  of  1 

Action  Orientation  I 

5. 82 

5.66 

2.39 

Action  Orientation  II 

5.«7 

5.80 

.71 

Length  I 

4.11 

4.27 

.45 

Length  II 

3.33 

3.51 

.57 

Originality  I 

2.24 

2,28 

.12 

Originality  II 

2.26 

2.19 

.20 

Outlook  I 

4.11 

4.45 

9.93* 

Outlook  II 

4.15 

4.44 

10.86* 

Quality  of  Presentation 

I 

4.69 

4.84 

1.10 

Quality  of  Presentation 

II 

4.35 

4.52 

1.18 

Issue  Involvement  I 

4.30 

3.46 

23.99** 

Issue  Involvement  II 

3.81 

3.16 

9.75* 

Adequacy  I 

5.16 

4.62 

9.87* 

Adequacy  II 

5.06 

4.47 

12.46* 

Creativity  I 

3.06 

3.04 

.02 

Creativity  II 

2.83 

2.76 

.11 

Time  to  Solution  Ia 

9.61 

9.71 

.05 

Time  to  Solution  II 

6.97 

8.68 

10.37* 

Note, --Analysis  I  uses  data  from  the 
Analysis  II  considers  the  third  and  fourth 

first 

tasks 

and  second  tasks,  whiie 

i 

8Means  for  thi3  variable  are  given  in  minutes. 
*Pr  .01 


**p<  ,001 
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Table  11 


Means  of  Nine  Dependent  Variables 
as  a  Function  of  Task  Order,  and  Corresponding  F  Values 
(1-1  and  I-G/G-I  Subjects,  N  =  88) 


Mean,  First 

Mean,  Second 

Variable 

(Third)  Task 

(Fourth)  Task 

F 

Action  Orientation 


1  vs.  2 

5.74 

5.72 

.04 

3  vs.  4 

5.76 

5.91 

2.34 

Length 

1  vs.  2 

4,51 

3.89 

6,60** 

3  vs .  4 

3.31 

3.54 

1.00 

Originality 

i  VS  .  2 

2.33 

2.20 

.64 

3  vs.  4 

2.12 

2.35 

2.33 

Outlook 

1 : vs .  2 

4.25 

4.35 

1.10 

3  vs .  4 

4.35 

4.27 

.78 

Quality  of  Presentation 

1  vs.  2 

4.89 

4.65 

4.83* 

3  vs.  4 

4.39 

4.49 

.67 

Issue  Involvement 

1  vs ,  2 

3.97 

3.72 

1.96 

3  vs .  4 

3.43 

3.48 

.06 

Adequacy 

1  vs.  2 

4.80 

4.93 

.53 

3  vs .  4 

4.68 

4.79 

.34 

Creativity 

1  vs .  2 

3.25 

2.85 

4.53* 

3  vs .  4 

2.63 

2.96 

3.09 

Tima  (in  minutes) 

1  vs ,  2 

10.56 

8.78 

8.99** 

3  vs.  4 

7.91 

7.89 

,00 

*o<  .05 


**n<  .'">25 
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In  no  case  was  there  a  significant  interaction  between  subject 
population  and  task  order. 

Temporal  trends  for  I-I  5s:  A  set  of  nire  one-way  analyst j  of 
variance  with  repeated  measures  was  performed  on  data  from  the  I-I  Ss  to 
determine  the  consistency  of  individual  oerformance  over  a  two-hour  period. 
Table  12  gives  mean  values  of  the  nine  dependant  variables  for  four  task 
positions,  along  with  values  of  F  and  their  significance  levels. 

Three  variables  show  significant  variation  as  a  function  of  task 
position:  Length  of  the  product,  its  Quality  of  Presentation,  and  its 
Time  to  Solution.  Length  and  Quality  show  a  decrease  fros  the  first  to 
the  second,  a  smaller  decrea  -  to  the  third,  and  then  an  increase  on  the 
fourth  task.  Time  to  Solution  o.icss  a  consistent  decrease  for  successive 
tasks. 

Significant  effects  of  cask  position  or.  the  variables  of  Length, 
Quality  of  Presentation,  and  Time  were  found  in  th9  comparison  of  I-I 
£S  with  other  problem-solving  Ss,  as  well  as  in  the  analysis  presently 
under  discussion.  This  is  hardly  surprising,  since  the  former  analysis 
includes  all  data  treated  by  the  latter.  However,  the  effects  of  task 
order  in  the  I-I  versus  I-G/G-I  analysis  wer9  significant  only  for  the 
first  versus  second  tasks;  differences  in  these  variables  from  the  third 
to  the  fourth  task  were  not  statistically  significant.  This  would  suggest 
that  some  sort  of  warm-up  effect  may  occur  at  least  for  problem-solving 
tasks  at  the  beginning  of  ths  experimental  session,  on  the  variables  of 
Length,  Quality  of  Presentation,  and  Time  to  Solution. 

3.  Prediction  of  Group  Output  Characteristics 
from  Individual  Product  teta 

The  central  purpose  of  this  study  was  to  investigate  the  relation¬ 
ships  between  certain  characteristics  of  individual  output  and  measures  of 
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Table  12 

%an  Values  of  Nine  Dependent  Variables 
far  Four  Task  Positions,  and  Corresponding  Values  of  F 
I- I  Subjects.  N  =  43) 


Variables 

Task  1 

Task  2 

Task  3 

Task  4 

F 

Action  Orientation 

5.75 

5.88 

5.74 

6.00 

1.05 

Length 

4.62 

3.60 

3.19 

3.47 

7.50* 

Originality 

2.32 

2.15 

2.15 

2.23 

.21 

Outlook 

4.09 

4.1/ 

4.20 

4.10 

.23 

Quality  of  Presentation 

4.89 

• 

4- 

CD 

4.30 

4.39 

5.16* 

Issue  Involvement 

4.55 

4.04 

3.78 

3.84 

2.61 

Adequacy 

4.98 

5.34 

4.93 

5.19 

1.03 

Creativity 

3.33 

2.75 

2.58 

2.98 

2.39 

Time  to  Solution3 

10.63 

8.60 

7.10 

6.84 

10.67* 

®Values  for  this 

variable 

are  given 

in  minutes 

• 

*p  <  .  01 
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those  characteristics  of  products  when  the  same  individuals  ere  working 
as  groups.  The  following  sections  will  report  results  concerning  these 
relationships. 

The  strategy  for  tnis  analysis  has  been  to  combine  individual 
data  according  to  three  of  the  models  (conjunctive,  disjunctive,  and 
compensatory)  which  Steiner  (19S6)  describes  and  to  correlate  these 
combinations  with  groups'  scores.  Jthen  the  score  of  the  group  member 
with  the  lowest  (minimum)  score  is  highly  correlated  with  group  output, 
the  conjunctive  model  is  appropriate.  4hen  the  score  of  the  member 
with  the  highest  (maximum)  individual  score  correlates  with  group 
performance,  then  the  disjunctive  model  is  applies  it?  High  correlations 
between  the  average  individual  score  and  the  group  score  would  lend 
support  to  the  compensatory  model  (or  to  the  adoitive  model,  which  is 
indistinguishable  from  the  compensatory  model  within  this  study  design 
sines  all  groups  were  4-man  groups). 

Each  Si  completed  two  tasks  as  an  individual  and  two  as  part 
of  a  group.  Data  from  task  one  and  task  two  in  each  session  were  used, 
both  separately  and  in  combination.  In  the  interest  of  brevity  and  clarity, 
this  section  will  consider  only  correlations  based  on  scores  from  tasks 
one  and  two  combined,  since  these  scores  are  likely  to  be  more  stable 
than  scores  on  single  tasks. 

Prediction  for  All  Task  Types  Combined 

Table  13  reports  correlations  between  individual  measures  and 
corresponding  group  measures,  based  on  all  72  groups  in  the  design. 
Correlations  are  presented  for  each  of  nine  dependent  variables, 
using  each  of  three  models  to  combine  individual  scores.  That  is,  the 
lowest  score  of  a  group  member  on  both  individual  tasks  is  paired  with 
the  lower  of  the  scores  obtained  by  his  group  on  its  two  tasks;  these 
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Table  13 

Values  of  r  for  Three  Models 
for  Prediction  of  Dimensions  of  Group  Products 
from  Individual  Scores  on  the  Same  Dimensions 
(All  Task  Tyoes  Combined,  N  =  72) 


Minimum 

iflodel® 

•Maximum 

i4odelb 

Average 

4odelc 

Action  Orientation 

.  94** 

.92** 

.96** 

Length 

-.02 

.19 

.07 

Originality 

-.09 

.51** 

.44** 

Outlook 

.11 

.19 

.28* 

Quality  of  Presentation 

.23* 

.34 

.15 

Issui  Involvement 

.84** 

.67** 

.81** 

Adequacy 

-.05 

-.02 

-.06 

Creativity 

-.05 

.22 

.13 

Time  to  Solution 

.58** 

.34  * 4 

.57** 

Correlations  between  the  lowest  of  the  eight  scores  on 
both  individual  tasks,  and  the  lower  of  the  two  group  scores. 

^Correlations  between  the  highest  of  the  eight  scores  on 
both  individual  tasks,  and  the  higher  of  the  two  group  scores. 

Correlations  between  the  average  of  the  eight  scores  on 
both  individual  tasks,  and  the  average  of  the  two  group  scores. 

^p  < .  05 

**p<  .01 
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two  values  are  then  correlated  over  all  grouos.  In  a  similar  fashion, 
the  maximum  score  on  either  individual  task  is  correlated  with  the  higher 
of  the  group's  two  scores,  and  the  avsrage  score  of  all  individuals  in  a 
group  is  correlated  with  the  average  score  for  both  of  that  group's  talks. 
These  three  correlations  correspond  to  the  conjunctive,  disjunctive,  and 
compensatory  models,  respectively. 

From  inspection  of  the  table  it  is  clear  that  certain  dimensions 
can  be  predicted  well  using  more  than  one  medel,  while  other  dimensions 
are  virtually  unpredictable  using  any  of  the  models  considered.  There 
are  very  significant  correlations  (.94,  .92,  and  .96)  for  Action  Orientation 
for  the  minimum,  maximum,  and  average  models,  respectively.  All  three 
models  also  show  significant  correlations  for  Issue  Involvement  (.84, 

.67,  and  .81)  and  for  Tima  (.58,  .34,  and  .57),  and  both  the  maximum  arid 
average  models  show  significant  correlations  for  Originality  (.51  and 
.44).  On  the  other  hand,  nine  of  the  models  predicts  significantly  for 
the  dimensions  of  Length,  Adequacy,  or  Creativity.  Only  one  model  pre¬ 
dicts  significantly  for  Outlook  (average  model,  r  =  .28)  and  for  Quality 
of  Presentation  (minimum  model,  r  =  .23),  and  these  correlations,  though 
marginally  significant  (p<  .05)  are  considerably  lower  than  those 
reported  for  Action  Orientation,  Issue  Involvement,  Time,  and  Originality. 

Prediction  within  Task  Types 

Since  previous  research  (Hackman,  1965a,  1966)  and  results  already 
cited  from  the  present  3tudy  indicate  that  considerable  variability  on  pro¬ 
duct  dimensions  can  be  attributed  to  task  type,  prediction  of  group  from 
individual  scores  was  also  attempted  within  each  task  type  separately. 

Table  14  presents  zero-order  correlations  for  the  three  models  on  each 
of  the  nine  dependent  variables,  by  task  type.  That  table  also  presents 
a  multiple  correlation  for  each  dimension  and  each  typs,  indicating  the 
predictability  of  group  task  two  from  t^  ’  second  individual  task. 
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Table  14 

Values  of  r  and  R 

for  Four  Models  for  the  Prediction  of  Dimensions 
of  Group  Products  from  Individual  Suore3 
on  the  Sams  Dimensions 
(Separately  for  Each  Task  Type,  N  =  24) 


Minimum  Model3 

Maximum*3 

Average0 

Multiple 

Linear  Regression 

Action  Orientation 

Production 

-.29 

-.12 

.03 

.37 

Discussion 

-.56** 

-.32 

-.47* 

.36 

Problem-Solving 

.43* 

-.11 

.10 

.69** 

Length 

Production 

-.14 

-.08 

-.12 

.47 

Discussion 

-.17 

.20 

.08 

.42 

Problem-Solving 

.09 

.28 

.29 

.30 

Originality 

Production 

-.74** 

-.00 

-.51** 

.49 

Discussion 

.52** 

-.10 

.12 

.34 

Problem-Solving 

-.42* 

.11 

-.26 

.58 

Outlook 

Production 

-.11 

.04 

.22 

.22 

Discussion 

-.24 

.08 

-.38 

.41 

Problem-Solving 

.27 

-.47* 

-.13 

.50 

Quality  of  Presentation 
Production 

-.19 

-.36 

-.39 

.60 

Discussion 

.50* 

.22 

.45* 

.64* 

Problem-Solving 

-.04 

.06 

-.07 

.35 

Issue  Involvement 

Producticn 

.16 

-.37 

-.38 

.69** 

Discussion 

-.38 

-.31 

-.56** 

.70** 

Problem-Solving 

.19 

-.43* 

-.33 

.72** 

Adequacy 

Production 

-.21 

-,.19 

-  33 

.63** 

Discussion 

.07 

.03 

-.04 

.64* 

Problem-Solving 

.04 

-.08 

.14 

.61* 
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Table  14 — Continued 


Minimum  Model3 

Maximum*5 

Average0 

Multiple 

Linear  Regression^ 

Creativity 

Production 

-.05 

-.16 

-.15 

.66* 

Discussion 

.11 

.1? 

.25 

.55 

Problem-Solving 

.00 

.3? 

.21 

.38 

Time  to  Solution 

Production 

.30 

.17 

.36 

.67* 

Discussion 

.62** 

.40* 

.65** 

.66* 

Problem-Solving 

.32 

.25 

.32 

.57 

Correlations  between  the  lowest  of  the  eight  scores  on  both  individual 
tasks,  and  the  lower  of  the  two  group  scores. 

^Correlations  between  the  highest  of  the  eight  scores  on  both  individual 
tasks,  and  the  higher  of  the  two  group  scores. 

Correlations  between  the  average  of  the  eight  scores  on  both  individual 
tasks,  and  the  average  of  the  two  group  scores. 

^Multiple  correlations  of  four  individual  scores  ranked  in  order  of 
decreasing  size,  and  the  group  score.  Prediction  is  from  the  second 
individual  task  to  the  second  group  task, 

*p<  .05 


**p<  .01 
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Zero-order  correlations:  The  pattern  of  zero-order  correlations 
for  the  three  basic  models  appears  quite  different  when  task  types  are 
separated  than  when  they  are  combined  as  in  Table  13.  for  example, 
all  three  models  predict  Action  Orientation  for  all  task  types  combined. 
Within  task  type,  however,  only  the  minimum  model  predicts  Action  Orien¬ 
tation  significantly  for  problem-solving  tasks  (.43).  Discussion  tasks 
are  predictable,  but  with  a  negative  relation,  using  the  minimum  (-.56) 
or  average  (-.47)  models,  while  no  model  shows  a  significant  r  for 
production  tasks. 

On  the  dimension  of  Originality  the  maximum  model,  which 
correlated  significantly  for  combined  task  types,  doss  not  do  so  within 
any  task  type.  The  average  model  shows  a  significant  relationship 
on  Originality  only  for  production  tasks,  and  that  is  in  a  negative 
direction  (-.51).  finally,  although  the  minimum  model  does  not  predict 
significantly  on  Originality  for  combined  task  types,  it  shows  strong 
relationship!  within  each  task  type  although  two  of  the  correlations 
are  in  a  negative  direction,  for  production,  discussion,  and  problem¬ 
solving  tasks,  the  correlations  are  -.74,  .52,  and  -.42,  respectively. 

The  Outlook  dimension  can  be  significantly  predicted  with  the 
maximum  model  only  for  problem-solving  tasks  (-.47).  This  model  does 
not  show  a  significant  relationship  on  this  dimension  for  combined  task 
types. 

The  significant  correlation  found  for  the  minimum  model  on 
Quality  of  Presentation  for  combined  task  types  persists  only  for  dis¬ 
cussion  tasks  (.50)  when  the  types  are  separated.  The  average  model, 
though  not  predictive  for  combined  task  types,  becomes  so  (.45) 
for  discussion  tasks.  Thus,  two  models  (minimum  and  average)  signifi¬ 
cantly  predict  Quality  of  Presentation  on  discussion  tasks. 
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Although  all  thrsa  models  predict  significantly  the  Issue 
Involvement  of  group  products  for  the  combined  sample,  when  data  are 
separated  by  task  type  only  one  model  predicts  each  of  two  types.  For 
problem-solving  tasks  the  maximum  model  shows  a  correlation  of  -.43, 
while  the  average  model  predicts  Issue  Involvement  for  discussion  tasks 
(-.56). 

Finally,  the  dimension  of  Time  shows  consistent  predictability 
only  for  discussion  tasks;  all  three  models  show  statistically  significant 
relationships  (.62,  .48,  .65)  for  this  task  type.  For  the  combined  sample, 
all  models  predict  as  well. 

No  significant  relationships  occur  on  the  dimensions  of  Length, 
Adequacy,  or  Creativity  for  any  ta3k  type,  using  any  model. 

Multiple  correlations:  The  multiple  correlations  pr^sen^ed  in 
Table  14  are  not  directly  comparable  to  the  correlations  for  the  three 
basic  models,  since  they  relate  only  group  performance  on  the  second 
task  to  individual  performance  on  the  second  task.  Still,  the  correlations 
presented  give  an  indication  of  the  maximum  degree  of  predictability  to 
be  expected  using  these  data. 

On  the  dimension  cf  Action  Orientation,  only  problem-solving 
tasks  can  be  successfully  predicted  with  the  linear  regression  model 
(R  =  .69),  Once  again,  Length  shows  no  significant  correlations  for 
any  task  type;  the  multiple  regression  model  produces  no  significant 
correlations  on  either  Originality  or  Outlook. 

The  Quality  of  Presentation  of  discussion  tasks  can  be  predicted 
with  the  regression  model,  as  indicated  by  an  R  value  of  .64.  For  tasks 
of  any  type,  Issue  Involvement  is  predictable  as  well  (R  =  .69,  .70,  and 
.72). 
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Only  the  multiple  regression  model  has  any  success  in  the 
prediction  of  the  task-dependent  dimensions  of  Adequacy  and  Creativity, 
Production  (R  =  .63),  discussion  (R  =  .64),  and  problem-solving  (R  a  .61) 
tasks  show  significant  multiple  correlations  for  Adequacy?  Creativity 
is  predictable  only  for  production  tasks  (R  =  .66). 

Finally,  multiple  correlations  on  Time  to  Solution  reach  statis¬ 
tical  significance  for  tasks  of  both  production  and  discussion  types 
(R  =  .67,  .66). 

Table  15  presents  a  summary  of  the  models  which  predict  each  of 
the  nine  dependent  variables,  for  each  task  typa  and  for  the  three  task 
types  combined. 

The  Concepts  of  Motivation  and  Coordination 

As  noted  in  Chapter  I,  there  has  not  been  adequate  investigation 
of  Stainer's  (1966)  concepts  of  motivation  and  coordination  as  factors 
in  the  prediction  of  actual  productivity  from  potential  productivity. 

One  secondary  purpose  of  this  study  was  to  explore  those  concepts. 

Certain  conceptual  and  methodological  problems  arose  in  exploration 
of  the  motivation  and  coordination  concepts.  One  problem  had  to  do  with 
how  the  concepts  could  best  be  operationalized.  Should  measures  of 
motivation  and  coordination  be  taken  on  the  group  or  on  the  individual 
member?  If  the  latter,  then  should  such  measures  be  taken  for  the  indivi¬ 
dual  while  operut’ng  in  a  group,  or  f  or  the  ii,  dividual  while  performing 
alone?  The  concept  of  coordination  connotes,  if  net  requires,  a  group 
level  definition,  whereas  the  concept  of  motivation  suggests  an  individual 
level  construct.  Furthermore,  Steiner  suggests  that  "motivation  decrement" 
refers  to  the  difference  between  a  hypothetical  condition  when  the 
individual  is  optimally  motivated  and  the  condition  under  which  the  group 
performance  measure  i3  to  be  obtained.  But  there  is  no  compelling  reason 


Table  IS 

Smeary  nf  •5d»ls  ahich  Predict 
Nine  Croup  Scores  (p < . 05 )  far  Three  Task  Types, 
and  for  All  Task  Types  Combined 


Ac.  Om.  Length  Orig.  Out.  Q.P.  I- 1  Ad.  Cr.  Ti*e 


Production : 
Ainiaua 
Aaxioua 
Average 
fcjltiple  R 


X 

X 

X  X  X  X 


Discussion : 

Miniaua  X 

Aaxiiw 

Average  X 

Ajltiple  R 


X 


X 

X  X 
XXX 


X 

X 

X 

X 


Prcblea-Solving : 

Mir,  i  sub  X 

Mbxibub 

Average 

fijltiple  R  X 


X 

X  X 


All  Task  Types: 

Mini bub  X 

Kaxieun  X 

Average  X 


X 

X 

X  X 


X 

X 

X 


XXX 


65 


to  assume  that  oer'orwance  in  the  Indi  ./idual  condition  of  this  study 
is  a  good  estimate  of  that  hypothetical  condition  of  optimal  Motivation. 
Indeed,  there  is  considerable  evidence  (see,  for  example,  Otavis,  in  press; 
Zajonc,  1965)  that  at  least  for  performance  of  mell-learned  responses 
(xnich  ihs  Hackman  tasks  orobably  elicit;,  the  “alone"  condition  is  less 
likely  to  involve  optimal  motivation  (or  arousal)  than  the  Group  condition 
of  this  study.  So,  in  the  oresant  stuoy  design,  both  the  Individual 
condition,  from  which  the  "oredictor"  sources  or  product  dimensions  are 
taken,  and  tne  Group  conditic-n,  from  which  the  “criterion*  sources  or 
product  diversions  are  taken,  represent  conditions  of  decrement  (from 
a  hypothetical  optimun)  in  motivation,  end  perhaps  similarly  in  coor¬ 
dination.  It  would  not,  therefore,  oe  reasonable  to  expect  actual  group 
performance  as  ..  asursd  on  group  products)  to  equal  potential  grouo 
perfonrance  (as  orfcdi  '.ted  fro*  individual  products)  minus  some  measures 
of  coordination  end  setivation  derived  from  either  the  Individual  or 
Group  sessions,  xit^out  further  clarification  of  the  hypothetical  optimum 
state  of  motivation  and  coordination,  and  sons  nears  tp  assess  that  stats 
for  the  individual,  the  concepts  of  motiva.ior  and  coordination  in  the 
Steiner  models  appear  co  be  untestabla. 

Nevertheless,  as  noted  in  Chaster  II,  certain  measures  intended 
to  represent  coordination  and  motivation  were  obtained  in  this  study. 

In  accordance  aitn  the  approach  of  the  overall  research  project  of 
■hich  this  study  was  a  part,  a  multi-raethod  approach  was  used  in 
measurement  of  these  two  traits  (activation  and  coordination).  The 
battery  of  measures  included: 

a.  Self-ratings,  obtained  from  each  _5  on  questionnaire  items 
designed  to  test  motivation  and  coordination  and  administered  after 
completion  of  each  task. 
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b.  Pear-ratings,  obtained  by  summing  responses  oe  the  other 
group  Beaters  about  the  JS  on  the  same  items  or  the  same  questionnaire, 

c.  Observer-ratings,  obtained  from  the  observer's  responses 
about  each  on  the  same  questionnaire  items. 

d.  Audio  time  sample  measures  of  coordination  and  motivation 
for  the  group,  obtained  from  a  taps  recording  of  group  conversation 
during  task  performance  (as  discussed  in  Chapter  III). 

p.  A  photographic  time  sample  measure  of  motivation,  for  each 
_S,  obtained  from  a  time  sample  of  photographs  of  each  group  during  task 
performance . 

f.  Event  recording  or  objective  records  of  the  behavior  of 
each  jj  during  the  individual  session. 

Jliltitrait-multimethod  matrices  (Campbell  and  Fiske,  1959)  for 
and  observer  ratings  as  methods,  and  motivation  and  coordination  a3 
traits,  are  given  in  Tables  16  and  17.  The  first  table  represents  ratings 
of  groups  during  the  Croup  session;  the  second  nsrtains  to  ratings  of 
individuals  collected  during  th«  Individual  session. 

It  is  apparent  that  convergent  validity  of  both  traits  (i.e., 
correlation  between  different  measures  cf  the  same  trait)  is  weak, 
relative  to  the  method  variance  (i.e.,  correlation  between  the  two 
traits  measured  by  a  single  method).  Furthermore,  the  separate  items 
used  to  moasurs  mctiva^ion  ond  coordination  fail  to  show  acceptable 
"convergent  and  discriminant  validity."  A  single  item  was  used  to 
measure  coordination  of  inaividuals.  Two  items  were  included  to  tap 
motivation;  one  was  intended  to  index  arousal  or  activity  level,  while 
the  second  askod  for  a  rating  of  the  S_'s  interest  in  the  group's  activity. 
Results  indicated  that  each  of  the  motivation  item3  correlated  with  the 
coordination  ratings  almost  as  highly  (r  =  .50,  .62)  as  they  correlated 
with  each  other  (r  =  .68). 
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Table  16 

Multitrait-Multimethod  Matrix 
for  Subject  and  Observer  Ratings 
of  Group  Motivation  and  Coordination 


Method  1 

Subject  Ratings 

Method  2 

Observer  Ratinos 

Motivation 

Coordination 

Motivation  Coordination 

Subject  Ratings 
Motivation 

1.00 

vi 

Coordination 

.73 

1.00 

Observer  Ratings 

Motivation 

.27 

.33 

1.00 

Coordination 

.24 

.50 

.47  i.,00 

Note.— -Data  were  collected  during  group  session. 


Table  17 

Multitrait-Multim ithod  Matrix 
for  Self  i.-Jtj  Peer  and  Observer  Ratings 
of  Indiviuual  Motivation  and  Coordination 


Method  la 

Self  i'4;  Peer  Ratinos 

Method  2 

Observer  Ratinqs 

Motivation  Coordination 

Motivation  Coordination 

Self  &  Peer 

Ratihgs 

1.1! 

Motivation 

1.00 

Coordination 

.98  1.00 

Observer  Ratings 

Motivation 

.22  .21 

1.00 

Coordination 

.24  .23 

.66  1.00 

Note. — Data 

were  collected  during  the 

individual  session. 

aMethod  1  represents  the  sura  of  ratings  of  an  Individual  by 
himself  and  three  other  Ss. 
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From  these  results,  it  is  evident  that  the  rating  data  do  not 
provide  measures  of  motivation  or  coordination  which  have  adequate 
convergent  and  discriminant  validity  to  warrant  their  use  as  indices 
in  the  Steiner  prediction  models. 

Data  from  the  event  records,  including  audio  and  photographic 
records,  were  procured  to  yield  potential  indices  of  motivation  and 
coordination.  Inspection  indicated  these  measures  showed  very  little 
variation  over  groups.  Hence  they  did  not  provide  a  feasible  basis  for 
use  in  conjunction  with  the  Steiner  prediction  models. 

It  is  also  possible  to  view  motivation  decrement  and  coordination 
decrement,  not  as  concepts  which  vary  from  individual  to  individual  or 
group  to  group,  but  as  concepts  which  reflect  the  effect  of  group  size, 
and  do  so  uniformly  for  any  given  size  of  group.  Within  tne  present 
design,  then,  we  might  consider  the  combined  motivation-coordination 
decrement  for  four-man  groups  (versus  ”l-man  groups")  to  be  reflected 
in  the  difference  between  the  mean  scores  for  individuals  on  a  given 
product  dimension  and  the  mean  score  for  groups  on  that  same  product 
dimension.  As  indicated  in  Tables  8  and  9,  there  were  significant 
differences  between  average  member  performance  and  group  performance  for 
five  of  the  nine  dependent  variables  (Length,  Issue  Involvement,  Quality 
of  Presentation,  Creativity,  and  Time  to  Solution).  In  all  cases  except 
Time  to  Solution,  the  difference  was  in  the  direction  of  higher  average 
scores  on  the  dimension  for  individuals  than  for  groups.  This  same 
direction  held,  but  not  significantly,  for  Adequacy  and  Originality. 
Individuals  wrote  longer  products  (in  less  time);  their  products  wars 
more  issue  involved,  had  a  higher  quality  of  presentation,  and  were  more 
creative. 
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If  the  mein  diffarance  between  individual  end  group  product 
score?  is  considered  to  be  the  combined  motivation-coordination 
"decrement;"  (or  more  generally,  the  "interactive  process"  decrement) 
for  four-man  versus  one-man  groups,  it  is  clear  that  there  were  indeed 
significant  decrements  in  Quality  of  Presentation,  Length,  Issue  Involve¬ 
ment  and  Creativity,  a'  *  a  significant  increment  in  Time  to  Completion 
(which  is,  of  course,  a  decrement  in  "speed").  These  results  suggest 
that,  at  least  for  samp  attribuces  of  written  products,  there  is  a 
substantial  reduction  or  decrement  for  four-man  groups  compared  to 
single  individuals,  presumably  resulting  from  the  interactive  processes 
(motivation,  coordination,  etc.)  goirg  on  within  the  group.  These 
decrements  merit  further  investigation. 


CHAPTER  V:  DISCUSSION 


The  central  purpose  of  the  present  investigation  concerns 
the  prediction  of  group  performance  characteristics  from  measures 
taken  on  individuals.  Several  other  questions,  however,  are  of 
secondary  interest  and  bear  further  discussion. 

A.  Replication  of  Hackman  Method  and  Findings 

The  present  research  uses  the  tasks  and  product  rating  method¬ 
ology  developed  by  Hackman  (1965a,  1966);  his  results  concerning  the 
variables  likely  to  affect  product  dimension  scores  were  considered 
when  this  study  was  designed.  For  these  reasons,  it  is  of  some  interest 
to  note  the  degree  to  which  the  present  study  has  reproduced  certain  of 
Hackman's  results. 

Reliabilities  of  product  ratings  in  this  research  are  generally 
comparable  to  those  reported  by  Hackman.  Further,  as  indicated  in 
Chapter  III,  ths  rank  order  of  task  types  on  the  eight  product 
dimensions  generally  follows  that  presented  by  him,  although  mean  values 
in  the  present  data  are  somewhat  lower  than  his.  The  Hackman  means 
report,  d  in  Chapter  III  (Table  4)  represent  data  generated  by  three-man 
groups  in  response  to  108  tasks,  36  of  each  of  three  types.  In  contrast, 
this  research  has  used  four-man  groups  and  only  12  tasks,  four  of  each 
type.  Either  of  these  variations  could  be  responsible  for  the  deviations 
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in  mean  values  between  the  two  studies.*  The  general  similarity  in 
the  patterns  of  results,  however,  indicates  that  the  present  research 
has  followed  the  Hackman  methodology  sufficiently  to  warrant  some 
generalization  from  his  results  to  this  data. 


B.  Group  versus  Individual  Performance 


Prior  research  using  the  Hackman  tasks  (Hackman,  1965a,  1966; 
Kent,  1967;  Morris,  1965)  has  considered  the  characteristics  of  products 
of  three-man  groups.  Groups  of  size  two  through  seven  have  been 
investigated  in  unpublished  research  by  Hackman  and  Vidmar  (personal 
communication).  However,  when  the  present  study  was  designed  no  data 
had  yet  been  collected  on  the  characteristics  of  individual  porformanca 
on  these  tasks.  The  present  research  can  thus  contributa  n6w  information 
on  these  tasks  as  tools  in  small-group  research,  since  the  difference 
between  the  performances  of  individuals  and  groups  may  in  large  measure 
reflect  the  effects  of  group  processes. 

Inspefction  of  the  data  reported  in  Chapter  III,  and  illustrated 
in  Figure  4,  shows  a  strikingly  consistent  result:  grojp  products 
generally  show  low9r  scale  values  on  any  dimension  than  ao  products  of 
the  average  individual,  whether  data  are  taken  from  tasks  of  all  three 
types,  or  for  each  type  separately. 

If  fime  to  Solution  is  interpreted  as  speed  (i.e.,  more  time 
equals  less  speed),  this  generaliiation  holds  with  the  exception  of 


*An  indication  that  the  depression  of  mean  scores  in  this  research 
may  be  due  to  the  uss  of  a  small  sample  of  tasks  (with  many  produces  from 
each  task  in  a  product  set)  is  found  in  Stapert  (1969).  Hi9  mean  proouct 
dimension  values  for  each  task  type,  obtained  from  three-  and  four-man 
groups  end  based  on  product  sets  including  a  small  number  of  products  from 
each  of  a  large  number  of  tasks,  correspond  to  Hackman's  with  striking  re¬ 
gularity.  Since  his  Ss  were  a  sample  of  those  who  participated  in  ,he 
present  research,  and  his  products  were  rated  during  the  same  time  period 
and  by  the  same  judges  as  products  in  this  research,  the  differences 
between  the  Hackman/Stapert  mean3  and  those  reported  here  cannot  be  due 
to  these  factors. 


Outlook  on  discussion  tasks,  and  ths  dimension  of  Action  Orientation. 

On  the  latter  dimension,  group  products  shout  moans  very  similar  to  those 
of  the  products  of  the  average  individual.  Thus,  not  only  the  "best 
man,"  but  also  the  average  group  member,  working  alone,  tend3  to 
generate  a  product  which  is  longer,  more  positive  in  outlook,  more  issue 
involved,  more  original,  more  creative,  and  more  adequate  than  products 
of  the  average  group.  Finally,  the  average  member  will  take  lass  time 
to  complete  the  task;  even  the  slowest  man  in  the  group  will  be  compe¬ 
titive  in  speed  with  the  group. 

Although  the  present  research  cannot  present  empirical 
documentation  of  this  point,  it  may  be  speculated  that  mean  differences 
between  the  performances  of  individuals  and  groups  reflect  the  effects 
of  group  process.  The  problems  involved  in  organizing  the  efforts  of 
four  individuals  toward  the  successful  completion  of  a  group  project 
may  result  in  a  decrement  due  to  poor  coordination.  Further,  motivation 
may  decrease  from  the  Individual  to  the  Group  condition;  or,  motivation 
in  the  sense  of  arousal  may  increase  beyond  the  optimum  to  the  degree 
that  it  interferes  with  task  performance.  Thus,  motivation,  coordination, 
or  other  aspects  of  group  process  may  have  led  to  th9  decremant  in 
the  product  dimensions  observed  in  comparing  individual  to  group  per- 
fo.  -’ince. 

There  are  many  reasons  why  tasks  might  be  assigned  to  groups 
rather  than  to  individuals.  The  task  might  be  one  which  could  not  be 
solved  by  any  of  the  individuals  alone,  perhaps  because  none  possesses 
a  wide  enough  variety  of  resources  or  information.  The  physical 
abilities  of  more  than  one  individual  might  be  demanded,  as  in  moving 
a  heavy  object,  manipulating  a  ball-and-spiral  apparatus,  or  the  like. 

Further,  one  rationale  for  participatory  decision-making  in 
the  literature  of  social  and  organizational  psychology  seems  to  be 
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that  acceptance  of  decisions  may  be  greater  when  several  people  are 
implicated  in  the  decision-making  process.  Indeed,  Hoffman  (1965)  has 
suggested  that  group  members'  acceptance  of  a  decision,  and  their 
resulting  willingness  to  help  in  its  implementation,  may  b6  of  greater 
significance  in  some  situations  than  the  objective  quality  of  the 
decision. 

In  some  cnses  the  prestige  or  authority  of  a  particular  committee 
or  group  may  be  necessary  to  bring  about  acceptance  of  solutions  or 
decision.  A  course  of  action  which  has  been  decided  by  an  elected 
council  or  board  may  result  in  greater  acceptance  than  the  same  course, 
determined  by  a  single  person  in  authority.  The  diffusion  of  res¬ 
ponsibility  which  may  occur  in  group  decision-making  may  also  be  an 
important  factor  in  "deciding  who  shall  decide." 

But  the  data  of  this  study  seem  to  show  clearly  that,  for  the 
Hackman  task  types,  individuals  are  likely  to  generate  better  pmducts 
chan  groups,  at  least  in  terns  of  speed,  Quality  of  Presentation , 
Originality,  Adequacy,  and  the  like.  Thus,  while  assignment  of  tasks 
of  these  types  to  groups  may  be  justifiable  on  tactical  grounds  (e.g., 
shared  decision-making,  diffusion  of  responsibility),  such  assignment 
is  clearly  not  justified  on  grounds  of  performance  effectiveness. 

C.  Discussion  of  the  Prediction  Models 

By  and  large,  group  scores  on  most  of  the  product  dimensions 
are  fairly  predictable  from  one  or  more  of  the  models,  at  least  for 
some  task  types.  This  finding  is  encouraging  in  view  of  the  relative 
lack  of  success  social  psychologists  have  generally  had  in  predicting 
group  measures  from  characteristics  of  group  members  (Mann,  1959; 

McGrath  and  Altman,  1966).  As  pointed  out  by  Davis  (in  press),  greater 
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success  has  generally  been  achieved  with  the  use  of  individual  ability 
measures,  rather  than  personality  variables,  as  predictor  variables.  In 
the  present  case,  the  predictor  variables  may  be  construed  as  individual 
"abilities,"  and  the  criteria  are  in  fact  the  same  variables  measured  on 
the  products  of  groups  rather  than  those  of  individuals. 

However,  the  pattern  of  predictions  in  the  results  of  this 
investigation  is  far  from  simple;  any  statement  about  prediction  with 
a  given  model  must  be  qualified  by  task  type  and  by  dimension.  Analysis 
for  all  task  types  combined  indicates  that,  for  the  most  part,  all  of 
the  models  will  predict  Action  Orientation,  Originality,  Issue  Involvement, 
and  Time,  and  about  equally  well.  It  is  interesting  that  the  first  three 
cf  these  variables  are  the  dimensions  which  characterize  the  problem¬ 
solving,  production,  and  discussion  task  types,  respectively,  in  the 
original  Hackman  research;  the  present  study  also  found  greater  differences 
among  the  task  types  on  these  dimensions,  and  on  Time,  than  on  other 
dimensions  which  do  not  so  clsariy  differentiate  the  task  types.  It 
appears  that  the  task  types  differ  greatly  on  ihese  dimensions,  and 
these  task  type  differences  have  the  effect  of  between-group  differences 
in  the  correlations  for  combined  task  types.  Thus,  f ->ey  can  be  predicted 
very  well  by  any  model  when  all  types  are  combined. 

But  analysis  fee  only  the  combined  task  types  would  have  obscured 
the  more  complicated  pattern  of  predictions  which  appears  for  the  indivi¬ 
dual  task  types.  In  all  three  cases  the  archetypical  dimensions  are 
predictable  for  their  respective  task  types,  though  three  of  the  six 
significant  correlations  are  negative  rather  than  positive  in  sign. 

Further,  the  three  basic  models  are  no  longer  competitively  predictive 
when  data  are  separated  by  task  type. 

There  are  two  ways  of  looking  at  predictability  according  to 
task  type.  First,  for  all  three  types,  about  the  same  number  of 


dimensions  ('ns  o;  sit  '  ere  crmdirtaPl*.  i  se.'SK'd,  in  t*r*«  of  thm 
total  number  or  successful  oredictions,  discussion  tasks  ^thirtemn)  outdo 
those  uf  the  production  isi*}  and  problem-solving  (seven)  types.  Con¬ 
sidering  only  prediction  frae  the  three  basic  models,  discussion  tasks 
(nine)  are  stiii  better  than  production  (two)  or  problem-solving  (four). 
There  seeas  to  be  no  very  sensible  a  priori  explanation  ahy  products 
cf  the  discussion  type  should  be  more  predictable,  cut  this  question 
earrants  further  investigation. 

Considering  prediction  by  dimension.  tne  ssm  four  variables 
are  the  only  ones  which  show  sosa  generality  in  prediction,  that  is,  for 
■ore  than  one  task  type,  for  these  jiaensio«->  (?etion  Orientation, 
Originality,  Issue  Involvement,  &nd  Tiae).  at  least  t«o  task  types  are 
predictable  eith  some  model;  for  Originality  and  Issue  Involvement,  all 
three  types  are.  Although  the  Adequacy  of  three  types  can  be  predicted, 
this  can  only  be  done  eith  the  multiple  regression  model.  So  again,  it 
is  the  three  archetypical  dimensions  and  Time  ahicn  can  be  reliably 
predicted  for  all  task  types,  ifcviousiy  these  are  the  key  variaclss  in 
the  present  schera. 

Overall,  c-r  the  three  basic  models,  the  minimum  model  seems 
most  useful,  it  is  clearly  superior  to  tr &  maximum,  which  produces 
three  successful  predictions  in  comparison  xith  the  minimum  morel's 
seven.  The  average  model  produces  five  significant  correlations  mithin 
task  type.  Prediction  from  the  minimum  individual  can  be  considered 
more  parsimonious  than  computation  of  fcpe  group  average  for  use  ir. 
prediction.  So,  in  those  cases  vbvre  l  n  minimum  anc  average  models 
predict  significantly,  and  about  equally  well,  tna  minimum  model  can 
be  viewed  as  the  model  of  choice. 

The  multiple  R  predictions  were  significant  in  10  o'  the  27 


cases  within  task  types.  But  in  several  of  these  there  were  also 


7“ 


significant  predictions  fto*  one  or  wore  of  the  zero-order  correlations. 

Since  the  aultirla  R  not  only  uses  aore  information  than  do  the  ainiaua 

or  aaxiaua  models,  but  also  generates  weights  which  give  the  aaxiaua 

> 

linear  orsdiction,  it  is  clearly  less  oarsiaonious  than  any  of  the 
other  oodels.  Hence,  in  the  three  cases  where  the  ainieua  model  and 
euliiple  R  bcth  predict  significantly  and  about  equally  well, 

(Quality  of  Presentation  and  Ti®e  for  discussion  tasks,  and  Action 
Orientation  for  problaa-soKing  tasks),  the  ainimu  ■  ...del  is  again  to 
oe  ccnsidereo  the  preferred  model. 

D.  replications  of  Results  for  Group  Process 

Overall,  the  results  indicate  that  certain  properties  of  written 
group  pro-duel*;  are  relatively  predictable  from  measures  of  those  same 
properties  in  the  written  products  of  individual  members  of  suet,  groups 
in  response  to  comparable  tasks.  Seyond  the  sheer  empirical  fact  of 
better  than  chance  predictability,  and  even  beyond  the  indication 
that  one  or  another  of  the  combinatorial  models  seems  the  model  of 
choice  for  a  particular  dimension,  the  overall  pattern  of  results  suggests 
several  general  prcoositions  which  have  to  do  with  the  underlying  dynamics 
of  group  interaction, 

first,  the  relative  complexity  of  the  results  makes  it  clear 
that  there  is  not  a  single,  ubiquitous  "group  interaction  pattern,” 
which  holds  for  all  groups  on  all  output  dimensions  on  all  task  types. 
Rather,  theorists  must  begin  to  conceptualize,  and  small  group  researchers 
oust  find  ways  to  measure,  a  whole  battery  of  alternative  group  inter¬ 
action  patterns,  whose  applicability  depends  at  least  on  (a)  type  of 
task  and  (b)  the  output  dimension  of  concern.  In  just  what  terms  that 
set  of  interaction  patterns  might  best  be  conceptualized  remains  a 
question  for  suosequent  study. 
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Bayond  this  implication  of  general  complexity,  however,  there 
are  soma  further  propositions  about  the  nature  of  interaction  patterns 
which  can  be  derived  from  study  results.  One  such  proposition  arises 
from  the  relatively  general  predictive  success  of  the  "minimum"  or 
conjunctive  model  for  a  range  a?  task  types  and  product  dimensions. 

With  a  few  specific  exceptions,  the  minimum  model  is  at  least  competitive 
with,  and  frequently  apparently  superior  to,  the  maximum  model  and  the 
average  modal.  Indeed,  in  most  cases,  the  minimum  model  competes 
favorably  with,  though  it  is  far  more  parsimonious  than,  the  multiple 
correlation  model.  This  general  strength  of  the  minimum  model  for  a 
number  of  key  product  dimensions  suggests  that  the  group  member  who  has 
the  least  "amount"  of  any  given  task  performance  characteristic  is 
the  most  influential  in  determining  the  group's  level  on  that  charac¬ 
teristic. 

But  this  influence  of  "minimum  member"  is  not  a  simple, 
isomorphic  one.  That  is,  it  is  not  always  the  case  that  "the  more  the 
least  member  has  of  property  X  the  more  the  group  will  have  of  property 
X."  Rather,  in  certain  cases--those  with  high  but  negative  correlations  — 
the  more  X  this  "minimum  member"  has,  the  less  X  there  will  be  in  the 
group  product. 

So,  the  rather  straightforward  notion  of  the  conjunctive  model — 
that  the  group  is  "only  as  good  as  its  poorest  member"— is  not  an 
adequate  interpretation  for  all  cases  where  the  minimum  member's  score 
predicts  the  qroup  score  on  the  same  property.  When  the  minimum  model 
predicts,  but  with  a  negative  correlation,  we  need  some  concept  other 
than  a  conjunctive  model  to  account  for  it.  It  is  as  if,  for  such  a 
dimension,  the  group  is  "only  as  good  on  X  as  its  poorest  member  is  poor 


on  X. 
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Such  a  relationship  suggests  the  need  for  a  model  which  con¬ 
siders  group  homogeneity-heterogeneity  on  the  given  attribute.  When 
the  lowest  member  of  a  group  on  a  given  characteristic  is  very  low,  then 
it  is  mors  likely  that  there  is  a  greater  range  among  group  members  on 
that  characteristic.  If  so,  than  the  negative  correlations  for  the 
minimum  model  may  mean  that  groups  whose  members  are  uniformly  high  on 
X  (so  that  the  lowest  man  is  high)  have  group  products  which  are  low  on  X; 
and  conversely,  groups  whose  members  are  heterogeneous  on  X  (with  at  least 
the  minimum  member  rolatively  low)  have  group  products  which  are  high  on  X. 

Consider  what  this  homogeneity  modal  might  mean,  substantively,  for 
some  of  the  dimensions  on  which  the  minimum  model  predicts  in  a  negative 
direction . 

A  group  whose  minimum  member  was  relatively  high  on  Originality 
(as  for  production  tasks),  would  then  have  been  homogeneously  high  on 
Originality;  this  group  would  have  had  less  original  products  than 
another  whose  members  were  heterogeneous  on  that  characteristic  (i.e., 
whose  minimum  member  was  low  on  Originality).  This  might  result  if  the 
four  similar,  highly-onginal  members  competed  with  one  another  with 
respect  to  "whose  original  ideas  were  bp_c,"  so  that  their  group  products 
were  thereby  weakened  as  to  Originality. 

Similarly,  the  negative  correlations  for  the  minimum  modal  on 
Action  Orientation  (for  discussion  tasks)  may  mean  that  homogeneous 
groups  whose  members  are  all  high  on  Action  Orientation  cannot  easily 
coma  to  agreement  on  a  single  common  plan  of  action,  and  thus  turn  out 
"compromise"  products  which  are  relatively  low  in  Action  Orientation. 

On  the  other  hand,  positive  correlations  for  the  minimum  model 
may  reflect  group  processes  in  which  inter-member  concurrence  and  mutual 
support,  rather  than  inter-member  conflict,  result  from  the  homogeneous- 
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high  condition;  int8r-mambar  variance  or  heterogeneity  may  result  in 
inability  of  the  group  to  generate  "enough"  of  the  characteristic.  Thus 
for  the  Quality  of  Presentation  dimension  (for  discussion  tasks),  for 
example,  groups  whose  members  are  uniformly  high  (which  would  be  reflected 
in  both  minimum  and  average  individual  scores)  have  group  products  which 
are  relatively  high  in  quality,  compared  to  groups  whose  members  are 
less  uniformly  high  in  Quality  of  Presentation. 

Another  aspect  of  the  study  results  which  has  implications  for 
our  understanding  of  groups  has  to  do  with  the  striking  differences 
in  predictability  of  the  models  for  different  individual  task  types 
and  for  all  task  types  combinad.  It  is  clear  that  "group  process"  is 
not  necessarily  the  sams  for  groups  engaged  in  different  types  of  task 
activity--even  within  a  sat  of  three  task  types  which  together  span 
only  a  relatively  narrow  portion  of  the  total  spectrum  of  group  tasks. 

Not  only  do  the  models  predict  with  quite  different  levels  of  correla¬ 
tion  for  different  task  types,  and  for  al*  types  combined,  but  in  some 
cases  different  task  types  show  strong  correlations  which  differ  in 
direction  for  the  same  model  on  the  sams  output  dimension.  So,  not 
only  do  task  types  yield  differences  in  levels  of  various  product  di¬ 
mensions,  as  Hackman's  earlier  studies  with  these  tasks  have  shown 
(Hackman,  1966)  and  this  study  has  replicatsd.  Different  task  types 
apparently  also  elicit  dramatic  differences  in  the  group  interaction 
patterns  which  lead  to  various  group  output  dimensions.  This  is  likBly 
in  view  of  the  findings  of  Morris  (1965),  who  reports  interaction 
process  differences  for  these  three  task  types. 

A  number  of  further  questions  about  group  process  and  performance 
are  raised  but  not  adequately  answered  by  this  study.  For  example,  how 
general--with  respect  to  tasks,  group  size,  and  the  group  composition, 
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for  example — and  how  replicable  are  the  substantial  mean  differences 
between  individual  and  group  products  that  were  found  in  the  present 
study?  Pnd,  if  those  differences  are  general  and  replicable,  whet  set 
of  processes  within  group  interaction  accounts  for  thee?  As  another 
example,  just  how  does  group  member  homogeneity-heterogeneity  on 
various  output  characteristics  operate  so  as  to  produce  effects  which 
are  in  a  positive  direction  for  soma  output  dimensions  but  in  a  negative 
direction  for  others?  These  and  a  lumber  of  other  questions  are 
amenable  to,,  and  seem  to  warrant,  future  research  attention.  Such 
research  should  add  appreciably  to  our  understanding  of  groups  and  how 
they  operate. 
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APPENDIX 

Analysis  of  Variance  for 


ACTION 

ORIENTATION 

— MINIMUM 

Source 

df 

Sum  of 
Squares 

Wean 

Square 

F 

Task  type 

2,66 

808.78 

404.39 

1005.80*** 

Condition  Sequence 

1,66 

.02 

.02 

.08 

Task  Type  x 

Condition  Sequence 

2,66 

.42 

.21 

.94 

Task  Order 

3,198 

1.25 

.42 

1.16 

Task  Type  x 

Task  Order 

6,198 

1.44 

.24 

.67 

Condition  Sequence  x 
Task  Order 

3,198 

11.95 

3.98 

11.08*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

2.69 

.45 

1.25 

*p<  .05 

**p<  .01 
***p<  .001 


Maiyinal  Weans 
TASK  TYPE  i 


Production  1.60 

Discussion  2.53 

Problem-Solving  5.53 

CONDITION  SEQUENCE 

Individual  to  Group  3.21 

Group  to  Individual  3.23 

TASK  ORDER 

First  3.30 

Second  3.14 

Third  3.17 

Fourth  3.27 
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Analysis  of  Variance  for 
ACTION  ORIENTATION — MAXIMUM 


Source 

df 

Sum  of 
Squares 

Wean 

Square 

F 

Task  Type 

2,66 

856.53 

428.27 

1999.94** *** 

Condition  Sequence 

1,66 

.05 

.05 

.23 

Task  Type  x 

Condition  Sequence 

2,66 

.46 

.23 

1.08 

Task  Order 

3,190 

.88 

.29 

.85 

Task  Type  x 

Task  Order 

6,198 

1.63 

.27 

.79 

Condition  Sequence  x 
Task  Order 

3,198 

10.89 

3.63 

10.54*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

1.63 

.27 

.79 

*p<  .05 


**p<  .01 

***p<  .001 

Marginal  Weans 

TASK  TYPE 


Production  1.88 

Discussion  2.99 

Problem-Solving  5.97 

CONDITION  SEQUENCE 

Individual  to  Group  3.60 

Group  to  Individual  3.63 

TASK  ORDER 

First  3.66 

Second  3.56 

Third  3.56 

Fourth  3.68 
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Analysis  of  Variance  for 
ACTION  ORIENTATION— AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

851.02 

425.51 

2441 .77*** 

Condition  Sequence 

1,66 

.03 

.03 

.18 

Task  Type  x 

Condition  Sequence 

2,66 

.30 

.15 

.86 

Task  Order 

3,198 

-  .95 

.32 

1.01 

Task  Type  x 

Task  Order 

6,198 

1.11 

.18 

,59 

Condition  Sequence  x 
Task  Order 

3,198 

.34 

.11 

.36 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

1.32 

.22 

.70 

*p  ■<  .05 
**p<?  .01 
***p<  .001 


Marginal  Means 


TASK  TYPE 


Production  1.72 

Discussion  2.75 

Problem-Solving  5.77 

CONDITION  SEQUENCE 

Individual  to  Group  3,40 

Group  to  Individual  3,42 

TASK  ORDER 

First  3.48 

Second  3.35 

Third  3.37 

Fourth  3.46 
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Analysis  of  Variance  for 

iir.W- 


Source 

df 

Sue  of 
Squares 

Mean 

Square 

F 

Task  Type 

2.66 

43. 4C 

21.70 

9.71** *** 

Condition  Sequence 

1.66 

.75 

.79 

.35 

Task  Type  * 

Condition  Sequence 

2,66 

3.55 

1.77 

.79 

Task  Order 

3.198 

1.34 

.45 

.27 

Task  Type  x 

Task  Order 

5.198 

9.87 

1.65 

.98 

Condition  Sequencs  x 
Task  Order 

3.138 

12  03 

4. 01 

2.40 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

S.i?3 

23.25 

3.83 

2.32* 

*p<  .05 


**p<  .01 

***P<  .001 


.Marginal  <eans 


TASK  TYPE 


Production  3.35 

Discussion  3.20 

Problem-Solving  2.45 

CONDITION  SEQUENCE 

Individual  to  Croup  3.35 

Croup  to  Individual  2.95 

TASK  ORDER 

First  3.06 

Second  3.07 

Third  2.89 

Fourth  3. GO 
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Analysis  of  Variance  for 
LENGTH— MXimiM 


Source 

df 

Sun  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

24.93 

12.46 

5.99** 

Condition  Sequence 

1,66 

4.07 

4.07 

1.95 

Task  Type  x 

Condition  Sequence 

2,66 

4.49 

2.25 

1.08 

Task  Order 

3,198 

5.32 

1.77 

1.07 

Task  Type  x 

Task  Order 

6,198 

4.01 

.67 

.40 

Condition  Sequence  x 
Task  Order 

3,199 

444.15 

148.05 

89.47*** 

Task  Type  x 

Condition  Sequence 
x  Tasi  Order 

6,198 

34.94 

5.02 

3.52** 

*D  <  .05 

**P<.01 

***P<.001 

■terginal 

Yeans 

TASK  TYPE 


Production  4.32 

Discussion  4.25 

Problea-Solving  3.65 

CONDITION  SEQUENCE 

Individual  to  Group  4.20 

Group  to  Individual  3.96 

TASK  ORDER 

First  4.13 

Second  4.27 

Third  3.93 

Fourth  3.97 
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Analysis  of  Variance  for 
LENGTH — AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

32.98 

16.49 

7.91*** 

Condition  Sequence 

1,66 

2.07 

2.07 

.99 

Task  Type  x 

Condition  Sequence 

2,66 

3,69 

1.85 

.89 

Task  Order 

3,198 

2.55 

.85 

.54 

Task  Type  x 

Task  Order 

6,198 

7.68 

1.28 

,B2 

Condition  Sequence  x 
Task  Order 

3,190 

147.75 

49.25 

31.47*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

28.72 

4.79 

3.06** 

*p  x  .05 


**pr  .01 

***p *  .001 

Marginal  Means 

TASK  TYPE 


Production  5.83 

Discussion  3.74 

Problem-Solving  3.07 

CONDITION  SEQUENCE 

Individual  to  Group  3.63 

Group  to  Individual  3,46 

TASK  ORDER 

First  3.61 

Second  3,67 

Third  3,45 

Fourth  3.47 
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Analysis  of  Variance  for 
ORIGINALITY— MINIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

147.49 

73.74 

177 . 15*** 

Condition  Sequence 

1,66 

1.66 

1.66 

4.00* 

Task  Type  x 

Condition  Sequence 

2,66 

1.13 

.56 

1.35 

Task  Order 

3,198 

1.90 

.63 

.67 

Task  Type  x 

Task  Order 

6,198 

1.65 

.27 

,29 

Condition  Sequence  x 
Task  Order 

3,198 

7.48 

2.49 

2.63* 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

5.38 

.90 

.95 

*p«  .05 

**pr  .01 

***p<  .001 

Marginal 

Means 

TASK  TYPE 


Production  3.48 

Discussion  2,05 

Problem-Solving  1.88 

CONDITION  SEQUENCE 

Individual  to  Group  2.54 

Group  to  Individual  2.39 

TASK  ORDER 

First  2.46 

Second  2.36 

Third  2.47 

Fourth  2.59 
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Analysis  of  Variance  for 
ORIGINALITY — MAXIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

200.85 

100.43 

106.69*** 

Condition  Sequence 

1,66 

5.84 

5.84 

6.20* 

Task  Type  x 

Condition  Sequence 

2,66 

3.26 

1.63 

1.73 

Task  Order 

3,198 

1.3? 

4.56 

.36 

Task  Type  x 

Task  Order 

6,198 

4.78 

.80 

.63 

Condition  Sequence  x 
Task  Order 

3,198 

102.66 

34.22 

27.16*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

6.35 

1.06 

.84 

*p<  .05 

**p<-  .01 

***p<  .001 

Marginal 

Means 

TASK  TYPE 


Production  4,38 

Discussion  2,83 

Problem-Solving  2,45 

CONDITION  SEQJENCE 

Individual  to  Group  3,36 

Group  to  Individual  3,08 

TASK  ORDER 

First  3.22 

Second  3.24 

Third  3.12 

Fourth  3,31 
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Analysis  or  Variance  for 
ORIGINAL! TV — AVERAGE 


Source 

df 

Sut  of 
Squares 

*ean 

Square 

r 

Task  Type 

2,65 

176.08 

88.04 

180.33* 

Condition  Sequence 

1,66 

2.49 

2.49 

5.09* 

Task  Type  x 

Condition  Sequence 

2,65 

1.50 

.75 

1.54 

Task  Order 

3,198 

1.29 

.43 

.42 

Task  Type  x 

Task  Order 

6,198 

2.37 

.39 

.38 

Condition  Sequence  x 
Task  Order 

3,198 

9.64 

3.21 

3.12* 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,196 

2.68 

.45 

.43 

*p<  .05 

*'-p*  .01 

***p-c  .001 

Tiarginal 

.’fleans 

TASK  TYPE 


Production  3.91 

Discussion  2.37 

Problem-Solving  2.15 

CONDITION  SEQUENCE 

Individual  to  Group  2.90 

Group  to  Individual  2.71 

TASK  ORDER 

First  2.79 

Second  2.74 

Third  2.78 

Fourth  2.92 
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Analysis  of  Variance  for 
OUTLOOK— niNimun 


Source 

df 

Sum  of 
Squares 

naan 

Square 

F 

Task  Type 

2,66 

19.50 

9.75 

22.39** *** 

Condition  Sequence 

1.66 

2.49 

2.49 

5.72* 

Task  Type  x 

Condition  Sequence 

2,66 

.17 

.08 

.19 

Task  Order 

3,198 

.22 

.07 

.16 

Task  Type  x 

Task  Order 

6,198 

.91 

.15 

.33 

Condition  Sequence  x 
Task  Order 

3,198 

28.16 

9.39 

20.22*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

5,198 

6.69 

1.11 

2.40* 

*P<  -05 


**p<  .01 

***p<  .001 

Marginal  .'fieans 

TASK  TYPE 


Production  3.50 

Discussion  3.87 

Probl8m-Solving  4.13 

CONDITION  3EUUENCE 

Individual  to  Group  3,74 

Group  to  Individual  3,93 

TASK  ORDER 

First  3.87 

Second  3.81 

Third  3,85 

Fourth  3.80 
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Analysis  of  Variance  for 
OUTLOOK — MAXIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

21.22 

10.61 

34.69#*# 

Condition  Sequence 

1,66 

.50 

.50 

1.63 

Task  Type  x 

Condition  Sequence 

2,66 

.39 

.20 

.64 

Task  Order 

3,193 

1.29 

.43 

1.28 

Task  Type  x 

Task  Order 

6,198 

.89 

.15 

.44 

Condition  Sequence  x 
Task  Order 

3,198 

32.81 

10.93 

32.52*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

.94 

.16 

.47 

*p<  .05 

**p<  .01 
***p<  .001 


Marginal  Means 


TASK  TYPE 


Production  4,12 

Discussion  4,77 

Problem-Solving  4.57 

CONDITION  SEQUENCE 

Individual  to  Group  4,44 

Group  to  Individual  4.52 

TASK  ORDER 

First  4.51 

Second  4.58 

Third  4.46 

Fourth  4.39 


Analysis  of  Variance  for 
OUTLOOK— AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

21.06 

10,53 

39.76*** 

Condition  Sequence 

1,66 

.75 

.75 

2.84 

Task  Type  x 

Condition  Sequence 

2,66 

.25 

.13 

.48 

Task  Order 

3,198 

.89 

.30 

1.04 

Task  Type  x 

Task  Order 

6,198 

1.15 

.19 

.68 

Condition  Sequence  x 
Task  Order 

3,198 

.24 

.08 

.28 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

.74 

.12 

.43 

*p<  * **05 

**P<  .01 

***p<  .001 


%rgiral  Means 


TASK  TYPE 


Production  3.79 

Discussion  4.36 

Problem-Solving  4.36 

CONDITION  SEQUENCE 

Individual  to  Group  4.12 

Group  to  Individual  4.22 

TASK  ORDER 

First  4,22 

Second  4.23 

Third  4.16 

Fourth  4,09 
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Analysis  of  Variance  for 
QUALITY  OF  PRESENTATION — MINIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

34.85 

17.42 

12 ,10*## 

Condition  Sequence 

1,66 

.69 

.69 

.48 

Task  Type  x 

Condition  Sequence 

2,66 

.62 

.31 

.22 

Task  Order 

3,198 

.20 

.60 

.82 

Task  Type  x 

Task  Order 

6,198 

4.85 

.81 

.97 

Condition  Sequence  x 
Task  Order 

3,198 

5.04 

1.68 

2.02 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,19E 

7.08 

1.18 

1.42 

*p  <  -05 


**p<  ,01 
***p<  .001 


Marginal  Means 


TASK  TYPE 


Production  3,30 

Discussion  4.15 

Problem-Solving  3.74 

CONDITION  SEQUENCE 

Individual  to  Group  3,60 

Group  to  Individual  3.78 

TASK  ORDER 

First  3.73 

Second  3,86 

Third  3.65 

Fourth  3.67 
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Analysis  of  Variance  for 
QUALITY  OF  PRESENTATION— lAxiMUfll 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

34.82 

17.41 

17,44** *** 

Condition  Sequence 

1,66 

.26 

.26 

.26 

Task  Type  x 

Condition  Sequence 

2,66 

.15 

.07 

.07 

Task  Order 

3,198 

3.68 

1.23 

1.34 

Task  Type  x 

Task  Order 

6,198 

3.54 

.59 

.65 

Condition  Sequence  x 
Task  Order 

3,198 

163.03 

54.34 

59.52*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

7.69 

1.2Q 

1.40 

#p  <  .  05 


**p<  .01 

***p<  .001 

Marginal  Means 

TASK  TYPE 


Production  4.00 

Discussion  4.85 

Problem-Solving  4,48 

CONDITION  SEQUENCE 

Individual  to  Group  4.42 

Group  to  Individual  4.48 

TASK  ORDER 

First  4.48 

Second  4.60 

Third  4.28 

Fourth  4.43 
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Analysis  of  Variance  for 
QUALITY  OF  PRESENTATION— AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

33.22 

16.61 

15.13** *** 

Condition  Sequence 

1,66 

CM 

ID 

• 

CM 

in 

• 

.48 

Task  Type  x 

Condition  Sequence 

2,66 

.10 

.05 

.04 

Task  Order 

3,198 

3.00 

1.00 

1.21 

Task  Type  x 

Task  Order 

6,198 

3.71 

.62 

75 

Condition  Sequence  x 
Task  Order 

3,198 

47.37 

15.79 

19.06*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

6.21 

1.03 

1.25 

*p<  .05 


**p<  .01 

***p<  .001 

Marginal  Means 

TASK  TYPE 


Production  3.57 

Discussion  4.50 

Problem-Solving  4,11 

CONDITION  SEQUENCE 

Individual  to  Group  4.05 

Group  to  Individual  4,14 

TASK  ORDER 

First  4.09 

Second  4.25 

Third  3.95 

Fourth  4,07 


ICO 


■analysis  of  Variance  for 


IiS-£ 

IV/2l.V£*£X 

•..liilW 

Source 

df 

Su®  of 
Squares 

Square 

e 

Task  Type 

2.55 

A93.AS 

2*9.23 

633.51 

Condition  Sequence 

1,66 

.10 

.13 

.75 

Task  Tyoa  x 

rendition  Sequence 

2.56 

.59 

.*9 

1.2* 

Task  Order 

3,193 

.27 

.03 

.13 

T?sk  Type  x 

Task  Order 

5,193 

2_a* 

.*1 

.59 

Condition  Sequence  x 
Task  Orcsar 

3.199 

1.53 

90 

Task  ~*roa  x 

Condition  Sequence 
x  Task  Order 

6,199 

3.-3 

.  5~ 

.31 

*P«  -35 

**p<  .01 


.001 


Marginal  i#f> s 


TASK  T*3r 


Production 

1.55 

Discussion 

A  “1 
*•  -  A. 

Problea- Sol v in : 

CONDITION  liCU-CNCc 

Individual  to  Crouc 

2.9Q 

Croup  to  Individual 

TASK  O^DE-T 

first 

2.93 

Second 

2.95 

Third 

2.51 

fourth 

2.37 

I 


* 

s 
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Analysis  cf  Variance  for 
1 5  SUE  IMY0LVEJC4T— WXI3W 


Source 

df 

Sue  of 
5qua ras 

Jean 

Square 

F 

Task  Typa 

2.56 

5*5.73 

272.86 

670.54*** 

Catdtxan  Satpr^oi 

1.55 

.05 

.05 

.11 

Task  ~r^m  * 

Sondtian  5«pj«nc« 

2.56 

.25 

.13 

.32 

Task  Jroer 

3.133 

1.05 

.35 

.47 

Task  Tj3«  * 
lark  Jrrier 

5.198 

1.10 

.18 

.25 

-ar*!liti»  Saoconca  * 
Task  Jr oar 

3.138 

113.36 

37.95 

51.08*** 

Task  Tyoa  * 

lor  do  ion  Sequence 
*  “ask  Order 

5.15S 

14.51 

2.42 

3.26** 

*D<  .35 

**3<  .01 

•••=<  . 3C1 


%ans 

r4SK  T  r=£ 

^roouction  1.55 

Jiscasic-  5.53 

-rods®- Selling  3.11 

SJO’TIJl.  SE.J5Y3:: 


I-;dviruai  t3  Zrau?  3.4E 

jraj;  to  inrivi^ai  3. <5 

T4  5<  33X3 

First  3.51 

Seo'io  3.54 

'-•iro  3.35 

Fourf.  3.43 


k 
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Analysis  of  Variance  for 
ISSUE  INVOLVEMENT— AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

528.30 

264.15 

780.87*** 

Condition  Sequence 

1,66 

.05 

.05 

.15 

Task  Type  x 

Condition  Sequence 

2,66 

.40 

.20 

.60 

Task  Order 

3,198 

.31 

.10 

.15 

Task  Type  x 

Task  Order 

6,190 

1.40 

.23 

.34 

Condition  Sequence  x 
Task  Oraer 

3,190 

33.06 

11.29 

16.31*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

8.95 

1.49 

2.16* 

*p<  .05 

**p<  .01 

***D<  .001 

Marginal 

Means 

TASK  TYPE 


Production  1.76 

Discission  5.01 

Problem -Solving  2.78 

CONDITION  SEQUENCE 

Individual  to  Group  3.17 

Group  to  Individual  3.20 

TASK  ORDER 

First  3.20 

Second  3.23 

Third  3.16 

Fourth  3.15 


103 


Analysis  of  Variance  for 
ADEQUACY — MINIMUM 


Source 

df 

Sum  of 
Squares 

Wean 

Square 

F 

Task  Type 

2,66 

11.05 

5.52 

3.78* 

Condition  Sequence 

1,66 

.  .03 

.03 

.02 

Task  Type  x 

Condition  Sequence 

2,66 

1.00 

.50 

.34 

Task  Order 

3,198 

3.68 

1.23 

.82 

Task  Type  x 

Task  Order 

6,198 

4.59 

.77 

.51 

Condition  Sequence  x 
Task  Order 

3,198 

33.46 

11.15 

7.47*** 

Task  Typ8  x 

Condition  Sequence 
x  Task  Order 

6,198 

15.22 

2.54 

1.70 

*p<  .05 

**p  <  . 01 
***p<  .001 


Marginal  Weans 


TASK  TYPE 


Production  3.91 

Discussion  3.49 

Problem-Solving  3.89 

CONDITION  SEQUENCE 

Individual  to  Croup  3,77 

Group  to  Individual  3.75 

TASK  ORDER 

first  3.59 

Second  3.81 

Third  3.75 

Fourth  3.90 
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Analysis  of  Variance  for 
ADEQUACY— MAXIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

f 

Task  Type 

2,66 

13.& 

6.52 

6.19** 

Condition  Sequence 

1,66 

-.19 

.19 

CD 

• 

Task  Type  x 

Condition  Sequence 

2,66 

.84 

.42 

.40 

Task  Order 

3,198 

2.97 

.99 

rH 

OD 

• 

Task  Type  x 

Task  Order 

6,198 

4.62 

.77 

.63 

Condition  Sequence  x 
Task  Order 

3,198 

155.42 

51.81 

42.61*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

11.89 

1.98 

1.63 

*p<  .05 


**p  <  . 01 
***p<  .001 

Marginal  Means 

TASK  TYPE 


Production  5.06 

Discussion  4.55 

Problem-Solving  4.88 

CONDITION  SEQUENCE 

Individual  to  Group  4.86 

Croup  to  Individual  4. 31 

TASK  ORDER 

first  4,69 

Second  4.33 

Third  4.79 

fourth  4.97 


135 


Analysis  of  Variance  for 
ADEQUACY— AVERAGE 


Source 

df 

Sue  of 
Squares 

A»ar. 

Square 

F 

Task  Type 

2.66 

13.17 

6.59 

6.27** *** 

Condition  Sequence 

1.66 

4.37 

.41 

.39 

Tas*  Type  x 

Condition  Sequence 

2,66 

.83 

.42 

.40 

Task  Order 

3,198 

1.85 

.62 

.51 

Task  Type  x 

Task  Order 

6,198 

4.52 

.75 

.62 

Condition  Sequence  x 
Task  Order 

3,198 

15.02 

5.01 

4.13** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

12.05 

2.01 

1.66 

*p<  .05 

**p<  .01 

***p<  .001 


JSarginal  Seans 


TASK  TYPE 


Production  4.53 

Discussion  4.03 

Problem-Salving  4.39 

CONDITION  SEQUENCE 

Individual  to  Group  4.35 

Group  to  Individual  4.2B 

TASK  ORDER 

First  4.21 

Second  4.35 

Third  4.28 

Fourth  4.42 
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Analysis  of  Variance  for 
CREATIVITY— WIN  I WUW 


Source 

df 

Sun  of 
Squares 

Wean 
Square  . 

F 

Task  Type 

2,66 

32.68 

16.34 

11.11***  ! 

; 

Condition  Sequence 

1,66 

1.44 

1.44 

.98 

Task  Type  x 

Condition  Sequence 

2,66 

.31 

.16 

.11 

Task  Order 

3,198 

2.63 

.88 

.83 

Task  Type  x 

Task  Order 

6,198 

11.19 

18.65 

1.76 

Condition  Sequence  x 
Task  Order 

3,198 

10.54 

3.51 

3.31* 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

42.60 

7.10 

6.69*** 

*p<  .05 


**p<  .01 
***p<  .001 

Marginal  Cleans 

TA5K  TYPE 


Production  2,64 

Discussion  2.59 

Probla-n-Solving  1.95 

CONDITION  SEQUENCE 

individual  to  Grouo  2.53 

Group  to  Individual  2.36 

TASK  ORDER 

First  2.37 

Second  2.50 

Third  2.3C 

Fourth  2.54 
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Analysis  of  Variance  for 
CREATIVITY — MAXIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

47.36 

23.68 

14.61*** 

Condition  Sequence 

1,66 

3.63 

3.63 

2,24 

Task  Type  x 

Condition  Sequence 

2,66 

3.16 

1.58 

• 

03 

Task  Order 

3,19d 

7.02 

2.34 

1.86 

Task  Type  x 

Task  Order 

6,198 

4.07 

.68 

.54 

Condition  Sequence  x 
Task  Order 

3,198 

308.25 

102.75 

81.75*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

15.33 

2.56 

2.03 

*p-«  .05 


**p<  .01 
***p<  .001 

Marginal  Means 

TASK  TYPE 


Production  4.11 

discussion  3.69 

Problem-Solving  3.13 

CONDITION  SEQUENCE 

Individual  to  Group  3.76 

Group  to  Individual  3,53 

TASK  ORDER 

First  3.66 

Second  3.73 

Third  3,39 

Fourth  3.80 
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Analysis  of  Variance  for 
CREATIVITY— AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

39.99 

20.00 

14.55*** 

Condition  Sequence 

1,66 

1.78 

1.78 

1.30 

Task  Type  x 

Condition  Sequence 

2,66 

1.31 

.66 

.48 

Task  Order 

3,198 

4.09 

1.36 

1.24 

Task  Type  x 

Tssk  Order 

6,198 

6.67 

1.11 

1,01 

Condition  Sequence  x 

T  ik  Order 

3,198 

48.60 

16.20 

14.78*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,190 

26.56 

4.43 

4.04*** 

*p  <  .  05 

**p  v  .  01 

***PC  .001 

Marginal 

Means 

TASK  TYPE 


Production  3,36 

Discussion  3,20 

Problem-Solving  2.50 

CONDITION  SEQUENCE 

Individual  to  Group  3,10 

Group  to  Individual  2,94 

TASK  ORDER 

First  2.99 

Second  3,09 

Third  2.84 

Fourth  3.16 
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Analysis  of  Varianca  for 
TIME — MINIMUM 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

340.61 

170.30 

9,80*** 

Condition  Sequence 

1,66 

.68 

.68 

.04 

Task  Type  x 

Condition  Sequence 

2,66 

26.37 

13.18 

.76 

Task  Order 

3,198 

62.26 

20.75 

2.48 

Task  Type  x 

Task  Order 

6,198 

12.59 

2.10 

.25 

Condition  Sequence  x 
Task  Order 

3,198 

1090.37 

363.46 

43.35*** 

Task  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

11.95 

1.99 

.24 

*P<  .05 

**p<  .01 

***P<.001 


darginal  Means 


TASK  TYPE 


Production  11.51 

Discussion  11.15 

Problam-Solving  9.04 

CONDITION  SEQUENCE 

Individual  to  Croup  10,52 

Group  to  Individual  10.51 

TASK  ORDER 

First  11.31 

Sacond  10.61 

Third  1C. 24 

Fourth  10,11 
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Analysis  of  Variance  for 
TIME— MAXIMUM 


Sou rce 

Of 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

356.94 

178.47 

14.06*** 

Condition  Sequence 

1,66 

.31 

.31 

.02 

Task  Type  x 

Condition  Sequence 

2,66 

25.17 

12.58 

.99 

Task  Order 

3,198 

56.59 

18.86 

2.68* 

Task  Type  x 

Task  Order 

6,198 

8.64 

1.44 

.20 

Condition  Sequence  x 
Task  Order 

3,198 

J.77 

1.26 

.18 

Ta3k  Type  x 

Condition  Sequence 
x  Task  Order 

6,198 

9.01 

1.50 

.21 

*p<  .05 

**p<  01 

***p<  .001 

Marginal 

Means 

TASK  TYPE 


Production  13,52 

Discussion  13.11 

Problem-Solving  10,98 

CONDITION  SEQUENCE 

Individual  to  Group  12.50 

Group  to  Individual  3,2.57 

TASK  ORDER 

first  13.19 

Second  12.70 

Third  12.10 

fourth  12.16 


Ill 


Analysis  of  Variance  for 
TIME — AVERAGE 


Source 

df 

Sum  of 
Squares 

Mean 

Square 

F 

Task  Type 

2,66 

356.03 

178,01 

12.63** *** 

Condition  Sen  'ence 

1,65 

1.09 

1.09 

CD 

O 

• 

Task  Type  x 

Condition  Sequence 

2,66 

34.54 

17.2? 

1.23 

Task  Order 

3,198 

54.43 

18.14 

2.57 

Task  Type  x 

Task  Order 

6,193 

12.63 

2.11 

.30 

Condition  Sequence  x 
Task  Order 

3,198 

247.53 

82.51 

11.69*** 

Task  T yp8  x 

Condition  Sequence 
x  Task  Order 

6,198 

6.96 

1.16 

.16 

*p  <.05 


**p  <  . 01 

***p<  .001 


Marginal  Means 


TASK  TYPE 


Production  12.52 

Discussion  12,22 

Problem-Solving  .10,02 

CONDITION  SEQUENCE 

Individual  to  Group  11.53 

Group  to  Individual  11.65 

TASK  ORDER 

First  12.27 

Second  11.67 

Third  11.21 

Fourth  11.20 
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